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Depreciation There is perhaps no phase of the 
and Depression telephone business about which 

more has been written than the 
subject of depreciation. No doubt there will be 
many more volumes written before any satisfactory 
conclusion has been reached. 

The Interstate Commerce Commission with the 
unlimited machinery and authority of the United 
States government behind it has showed its intelli- 
gence and at the same time demonstrated its igno- 
rance of the subject of depreciation, after many 
months of investigation, by postponing from time 
to time the issuance of any order on depreciation 
for the use and guidance of the plant accounting de- 
partment of those engaged in the telephone busi- 
ness. Each time a date was set, some new angle 
of depreciation was injected into the picture until 
those who seemed nearest the solution of the knotty 
problem were almost compelled to confess that, 
after all, they are only as children playing upon the 
seashore while the great ocean of truth still lies un- 
discovered before them. 

The difficulties of the investigating body have 
been numerous and are too well known to those 
engaged in the telephone business to call for 
a lengthy rehearsal here. They are chiefly con- 
cerned with types of equipment, character of con- 
struction and number of subscribers served from a 
given exchange center and location. Since each of 
these is subject to many variations, it is little won- 
der that direct orders have been slow in coming and 
any general order that is entered in the future will 
of necessity be subject to attack and change as ex- 
perience may dictate. 

Based on the reports of the eighty-two Class A 
telephone companies reporting to the Interstate 
Commerce Commission for last year, the average 
charge for depreciation was three and six-tenths 
per cent. The highest rate charged by any com- 
pany was eight and six-tenths per cent and the low- 
est was six-tenths per cent. 

In our way of thinking, any reasonable composite 
rate, whether it be four, five, six, or even seven per 
cent can be so applied <s to largely impair the very 





purpose for which it was intended. V\ e have always 
looked upon a depreciation reserve, properly applied, 
as a wall of protection to the public served and at 
the same time a guard of safety to the stockholder 
who has invested his money in telephone securities. 
Now that we are passing through one of the most 
crucial tests the telephone business has been called 
upon to experience in its comparatively short life, 
there will be a strong temptation on the part of 
some to maintain dividend rates at the expense of 
depreciation by shifting ordinary maintenance to 
depreciation and in this way have a larger balance 
for interest and dividends. Since it will be some 
time before reports for the current year are avail- 
able, we feel that we cannot be criticized for saying 
that we will be interested in noting how many com- 
panies have met the situation squarely and reduced 
their dividend rate and how many others have main- 
tained their dividend rate at the expense of depre- 
ciation. 


No doubt it took a great deal of courage on the 
part of the Western Electric company when they 
announced recently that the quarterly dividend rate 
would be omitted and while at first thought we had 
a feeling that this great business organization was 
weakening, we saw upon further reflection that it 
was doing the very thing any sensible body of men 
should do to preserve a necessary and useful enter- 
prise. 

All the above, however, is only by way of intro- 
duction to the thought we have in mind and that 
is the lesson we may learn from present and past 
experience. It was the immortal Patrick Henry 
who said: “There is no way of judging the future 
except by the past,” and judging by the past, there 
will be other fat periods and other lean periods in 
the years to come as there have been in the years 
that are past. 


Then why should not the telephone companies 
and other public utilities fortify themselves against 
the periods of depression, when times are good, by 
setting aside a depreciation reserve in cash, and by 
building up a surplus in cash, so as to preserve an 
unbroken record of performance in the payment of 
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dividends regardless of conditions? There are few 
companies in the public utility field that were prop- 
erly financed to begin with that could not have done 
this by following a more conservative policy when 
times were good. A depreciation reserve in actual 
cash in addition to the book reserve carried by most 
companies and a reasonable cash surplus would 
serve as stabilizers in times of stress such as could 
not be obtained in any other way. We might look 
to the example set by the city of Milwaukee. With 
a cash surplus of more than $5,000,000.00, she is 
able this year to defer the taxes due from her citi- 
zens without any embarrassment to the treasury in 
any way. 


It was the lamented Jim Kelsey who, many years 
ago, preached the doctrine of a cash depreciation re- 
serve for telephone companies. It was in a day 
when depreciation as applied at the present time 
was an unknown quantity. Kelsey would say to 
the smaller exchange owner, “It isn’t enough, but 
if you will set aside in cash the sum of $1.00 per 
telephone per year as a depreciation reserve and in 
addition to this, maintain your plant to a reasonable 
degree of efficiency, you will never have any finan- 
cial difficulties on account of necessary replace- 
ments.” 


We are wondering right now what would have 
been the result if the large exchange owners, as 
well as the small ones, had pursued this policy dur- 
ing the last ten years and set aside $1.00 in cash, per 
telephone, each year as a part of the regular book 
reserve. Just take your pencil and figure it out for 
yourself and see where it would place you as com- 
pared with your present circumstances. There is 
no doubt but that the results will be surprising. If 
handled in this way we have replaced an intangible 
with something that is tangible without taking away 
from the engineers and accountants any of the glory 
that may be theirs in having built up the present 
standards from zero to a figure which for the Class 
A companies alone amounts to more than thirty- 
eight million dollars. 


After all, the only actual test of depreciation is 
the human eye. The law of averages as applied to 
the telephone business is only to be depended upon 
when the eye and the judgment have inspected and 
analyzed every item of plant value and the total 
value of all units of a given kind and degree of de- 
preciation and obsolescence, divided by the total 
number of units, and even then the figures obtained 
will only hold good until after the next storm. 


In addition to all the other conditions that affect 
plant values, there is now a new situation gradually 
developing. The practice of basing plant values on 
the original cost new less depreciation and using 
the cost new as a basis for rate making has become 
pretty general. But just now there is a feeling on 
the part of some governing bodies that a telephone 
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plant has but one value whether for the purpose of 
capitalization, taxation or rate making, and that 
value is the cost new less depreciation. 

Then there is the further danger that governing 
bodies may conceive the notion that values should 
be based on the present cost new less depreciation, 
If this principle were established at this time it 
would have a devastating effect on the book values 
of most telephone companies. While there is little 
danger from this source right now, if present low 
prices of materials and labor should continue over 
a period of years, with further reductions in pros- 
pect, then what is now a probability can easily be- 
come a possibility and it is not too early for the 
telephone companies to prepare themselves to meet 
the situation, and if they have been wrong in their 
contentions, get themselves right before they are 
forced to do so. 





Putting Sales The following story of super- 


in Salesmanship salesmanship appeared in a re- 
cent issue of a metropolitan 


newspaper. A young man was arrested for speed- 
ing. At his trial he gave as his defense the fact 
that he had just installed a new gadget on his car 
and that it had worked so well he was not conscious 
of his speed. His excuse and description of the 
device so impressed the judge and the arresting 
officer that they both purchased (from the young 
man) attachments for their cars. The speeding 
charge was dismissed! 


Whether true or not, the story illustrates some 


important angles of the selling game. First, the 
young man was not easily discouraged. Second, 
he grasped unexpected opportunities. Third, he 


talked convincingly. The result was two unlooked- 
for sales, relief from an embarrassing situation, and 
mutual satisfaction. 


Selling service is an important part of our jobs 
as telephone men and women. In fact, employge 
sales have become the keystone of our sales pro- 
gram. If we will but remember this story and 
apply its lessons practically our sales will multiply. 
Do not be discouraged by lost prospects. Increase 
your contacts. If you talk to more people you'll 
sell more people. Don’t pass the unlikely customer. 
He might surprise you and be easily sold. Talk 
convincingly, paint your picture attractively, de- 
scribe honestly what the service will do. Size up 
your prospect. Some buy to increase the comfort 
and convenience of their daily lives, others in order 
to make more money, still others as a means of 
economy in their business. Apply appropriate sales 
talks. 

These methods are not new but they are effective 
and if used properly and with judgment will un- 
doubtedly put more sales in your salesmanship.— 
Indiana Telephone News. 
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Announce Plans for National Convention 


Divisions of Association Will Meet to Discuss Problems Pertinent to Their Own 
Work; Well Known Economists and Telephone Authorities Will Address 
Various Meetings; Third Day to Be Given Over to Pioneers’ Association 


In this issue of TELEPHONE ENGINEER dustry and fit ell into this business with a related discussion of pole line 
we publish the program for the thirty program ngineering 
: ae see celaiicad the United , he sumed. Gis Shedd _ 
fifth annual conve! UL mited It is evident, however, that notwith S usual, the d day of the conven 
States Independent Telephone association, — standing that the general session dis tion will be given over to the annual 
which will be held at the Hotel Stevens cussions are to be on Commercial division meeting and annual luncheon and enter 
> taher Ah DD Pi . . . onto nt } - 
Chicago, Uctobet <Uth to 2. problems. the othe divisions of the asso iimment ol thie Pioneers association 
It is « ent trom the ram tha Ciat 1 will be hol x interesting conter Manutacturers and distributors oL 
4 i > 
. BEaial nt} < d pac on t - 
the sess } ‘ ( ve | 1es ence on ther Ww special matters This equipmen ave reserved space n the ex 
: , , PY ) hibit floor and ar promising s¢ y 
sessions Beginning with the Commer vear the Accounting, Trafttc and Pro a ek. eee S mething 
gwn1en1al 1 +} ‘ ; hishyee th 
usu l e Way ) ex ) that 
cial d ns S( S101 ¢ Net Re gram Service dtvis ire to have eak - ; at will 
5 ittract every telephone man interested in 
sults Sales Campaig n the nrst S nd cri ( erence eviving 
: , , new equipment and new methods of con 
irteroo! nd cot ling ith the con i procedu tha I it i great dea 
aig ‘ 1 P 1 . “ . uction 
ference Class A, B and © companies I tavor three veal igo when the break 
1 1 1 x 1 The association 1 sending out ; tte 
there are discussions and addresses sched tast and luncheon method of getting t rmentiay ~ d i letter 
; ; E at —s 4: this week advising its members to come 
ule . vering most ot the commercial rvetnel Was part 1 la Mal issor 
} early and stay late and promising them a 
features of the telephone industry Mons program 
neeting ot exceptional interest The as- 
S ial int st will b th two he Plant diy on has scheduled tor ' 
Ot specia er y ‘ ‘ W ; _— sociation has also extended an invitation 
js n 4+) : no " 1 ) 1 tternoo!l on T e two mst inter 1 
addresses e morning of Wednesday, . Saoen conteren es a c to all of the Independent companies, 
] ] 7 cy lic Se w« qyt lh » i 
the 21st. one by Dr. David Friday, well esting discuss10o! ne by Ray H. Man whether members or not. With the many 
x 1 , : 2. nena trambhero ric 4 ' , 
known economist. of Washineto! D a son, chiet engineer, & mberg@-Carison problems that are facing the companies, 
on the “Future of Industry,” and_ the Tlelephone Manutacturing company, including that of the desirability of a 
‘ ry —— . , roel n “Relati | | 
other by Professor R. E. Pattison Kline, Rochester, New York, on the Relatior closer relationship between telegraph and 
o! Chicagt . F \merica 1! a W orld Oo! Radio to relephony, ’ and the otner telep one companies no manager can 
, 4 ,* . 4 1 e ] 1 - J 1 ] | | 
Neighbor! d The reports bv the of- by A. L. Stadermann, chairman of the afford to miss this get-together meeting 
ficers of the association no doubt will associations Plant division, on the new and get the view of the “other fellow” 
call attention to the problems of the 1n- standard specifications for wood poles, on these questions 





VACUUM TUBE THEORY AND PRACTICE 
SUBJECT: SOUND PROJECTION PRACTICE 




















Gerera!] plant for distributing radio programs to ised 


In addition to the important role the subscribers or music so that it may be heard by a 


aise the volume level of voice 


vacuum tube plays in the modern radio, Power companies have not hesitated i1 group of people assembled together either 
1 | j - , + " 
it is also the keystone of a comparatively offering washing machines, electric ré ndoors or out in the open 


new art which might properly be called frigerators. and radios to their custom Such systems may be operated either 


“Sound Projection.” ers. These items are sold at a profit and with the pick up microphone located in 
We may classify the various types of in addition help build up the power load the immediate vicinity of the projectors 
sound projection work into four general Telephone companies should follow the or with it located a considerable distance 
heads as follows example set by "the power folks, and away and connected to the projectors by 
1. Public Address Systems sell public didi installations, program means of cable pairs and in some cases 


| j 


2. Talking Picture Installations pick up, and other kindred services 


, 
Program Service Systems 


4. Program Pick Up Work 


er 1 Che essential elements of any public 
[his article is the first of a series cov 


address system are the input microphone, 


ering the theory and application of sound 
Public address. program service, and y aie ° microphone amplifier, power amplifier, 
; ; projection practices with special refer : 
program pick up installations are logical ; ' ata Ges level indicator, power source, and pro 
by-products of the telephone business ence to pu ic address, program pi k up, ese 
F art ied and pre } supplv ser Ss ‘ 
Many progressive _ tele phone companies and program supp! sali Che chief difference between small and 


over the country who early recognized General Features of Public Address large systems is in the size of the am 
the revenue possibilities, have for a num Work plifying tubes and power supply used 


ber of years been selling public address The term “Public Address System”’ re The power output required for a given 
service, and some ci mpanies have been fers to an arrangement of microphones, job depends in general on the size of the 
very successful in utilizing spare cable amplifiers and projectors (loud speakers } rowd to be covered, and on the acoustics 
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of the space into which the sound is pro 
jected. 

Public address loud speakers will pro- 
ject sound to cover a detinite angle, in 
front of the speaker, and one of the 
principal problems in engineering an in- 
stallation is how to arrange the various 
projectors so as to give maximum cover- 
age with a minimum of distortion 

Public address installations in buildings 
often encounter severe difficulties due to 
poor building acoustics, whereas outside 
installation, while usually free from this 
type of trouble, may often prove difficult 
due to wind or noise conditions. 

It was formerly the practice to use 
batteries for plate and filament supply, 
but the present trend is towards the use 
of a. c. operated systems. This has 
greatly simplified installation work. 

Acoustic Data 

The successful operation of an indoor 
public address installation depends in a 
large part upon the acoustics of the 
building in which an installation is made. 

It is therefore highly important that 
a proper understanding of theory of 
acoustics be had by those ere ged in 
sound projection work. 

The following paragraphs 
general way the basic facts regarding 


scuss ina 


acoustics. 

When a sound is made at a certain 
point in a room, sound waves are radi- 
ated from this point in all directions at 
a speed of approximately 1,100 feet per 
second. 

In the average auditorium the walls, 
ceiling and floor are seldom over a few 
hundred feet away from the sound source, 
hence the radiated sounds reach these 
surfaces in a small fraction of a second 

The sound waves, on striking these 
surfaces, are either absorbed or reflected 
back into the room, depending upon the 
absorption qualities of the surfaces which 
they strike. 

This action is analogous to throwing 
a_ ball 
would cause the ball to bounce up and 
down several times before it finally comes 


against a hard surface which 


to rest, whereas when thrown against a 
soft or absorbing surface it would bounce 
but little if at all. 

The effect of the reflecting action of 
non-absorbent surfaces is to cause the 
original sound wave to bound from one 
reflecting surface to another until it is 
finally dissipated. If the reflecting sur- 
faces were very efficient as a reflecting 
medium then the reflected sound wave 
may be audible for several seconds after 
the original source had ceased. 

The reflected waves passing back and 
forth between non-absorbing surfaces are 
heard by the listener as a “lingering 
sound,” and if the duration of the initial 
sound is short and the reflection is high, 
the sound will be heard as a distant echo. 


The effects of reflection just described 
are termed “reverberation.” 

It should be understood that echo and 
reverberation are the same except that 
echo refers to a sharp, distinct repetition 
of sound, whereas reverberation is merely 
a lingering trail of sound which accom- 
panies and follows the initial sound. 

“Echo effects” result principally where 
the reflecting surface is a considerable 
distance from the sound source, so that 
the sound waves require an appreciable 
time to reach the reflecting surface and 

reflected back to the sound 
The length of time a sound per- 


then be 
source. 
sists after the source has ceased, is known 
as the “period of reverberation.” 

For example, a room in which sound 
could be heard four seconds after the 
source had stopped would be said to have 
a period of reverberation of four seconds. 

The period of reverberation of rooms 
is used as one of the factors in computing 
and correcting acoustical conditions. 

It is evident that in rooms having high 
periods of reverberation that a listener 
will hear both the original and reflected 
waves at the same time and speech will 
be unintelligible. 

At first thought it would seem that a 
room having zero reflection would be ideal 
for auditorium purposes. On the con- 
trary, it has been found that a small 
amount of reflection is desirable. A room 
which is highly absorbent to sound will 
sound dead and the voice or music will 
lack color. 

The optimum period of reverberation 
for rooms used for auditorium purposes 
varies with the volume of the room. The 
following table gives optimum periods of 
reverberation for various size audi- 
toriums. 

Optimum Periods of Reverberation 

Note.—The following table is prepared 
from published data compiled by Pro- 
fessor F. R. Watson. 


Volume Seconds 


Below 7,000 cubic feet........... 1.0 
7,000 to 20,000 cubic feet..... 1.1 
20,000 to 45,000 cubic feet..... 1.2 
45,000 to 85,000 cubic feet. 1.3 
85.000 to 145,000 cubic feet.... 1.4 
145,00€ to 225,000 cubic feet.... 1.5 
225,000 to 330,000 cubic feet..... 1.6 
330,000 to 465,000 cubic feet..... 1.7 
465,000 to 630,000 cubic feet..... 1.8 
630,000 to 835,000 cubic feet..... 1.9 
835,000 to 1,100,000 cubic feet... .. 2.0 


It will be noted that the smaller the 


auditorium the smaller the optimum 
period of reverberation 

Computation of Room Acoustics 

An impirical formula which permits 
evaluating the period of reverberation of 
rooms was worked out by Sabine and is 
as follows: 

0.05 x volume 
t . aeaees 
a 
Where: t 


period of vibration in sec 
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onds; volume = entire volume in cubic 


feet; a number of units of absorption 
present in the room. 

In order to have some basis for com- 
puting reflection effects Professor Sabine 
of Harvard, assigned coefficients of ab- 
sorption to the various materials usuall, 
pfesent in rooms. 

The coefficients were based on a large 
number of tests using a standard seund 
having a pitch of 512 vibrations per 
second. 

It will be noted that the unit of ab- 
sorption has been taken as the absorbing 
power of a window opening one foot 
square. Obviously an open window has 
perfect absorbing power as all the sound 
striking it passes on through and there 
is no reflected wave. 

The following table of coefficients of 
absorption is commonly used in connection 
with acoustical computations. 

Coefficients of Absorption 

Note.—The following coefficients are 
taken from the published works and test 
data of Professor Wallace C. Sabine and 
Professor F. R. Watson. They are for 
the standard pitch of 512 vibrations per 
second. 


Units 

Material per Sq. Ft. 
Open window ....... . 1.00 
Plaster 025 to .034 
OS eee ee 015 
srick set in Portland ce- 

WRN tains nate selene mee 025 
BONS Si bd sd awivieews . 
Glass, single thickness . G7 
Wood sheathing ........... .061 
Wood, varnished ..... eisai ae 
Cork tie ...... ree 
er ee eee 03 
ee errr ere ce he to BB 
rr 
Curtains in heavy folds.... .50 to 1.00 
Hairfelt, 1”, with painted 

membrane beacause ss me 26 
Acousti-Celotex, Type BB, 

painted or unpainted..... .70 
Acousti-Celotex, Type B, 

painted or unpainted..... 47 
\cousti-Celotex, Type C, 

painted or unpainted... 30 
Acousti-Celotex, Type A, 

i 25 

Individual Objects 
Audience per person........4.7 
Church pews, per seat 2 
Wood seats fOr auditoriums, 

ee DORE ci cdnaneiainen ] 


Upholstered seats, per seat.1.0 to2.5 
...1.45 to 2.04 
Referring to the above table it will be 


Pew cushion, per seat 


seen that hard surfaces such as plaster, 
concrete, glass, wood, etc., have very low 
sound absorbing properties, whereas car- 
pets, curtains and special acoustic ma- 
terial have high absorption values. 
In computing the period of a room it 
(Continued on Page 60) 
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Elementary Course in Telephone Practice 


The Student May Test His Knowledge Thoroughly in This Sixth Chapter of an Ele- 
mentary Course in the Study of the Telephone by O. B. Fensholt, Wherein the Author 
Gives Problems Dealing with Combination Circuits, Telephones, and Wire Sizes 


Problems—Combination Circuits 


Before we do any 


problems in com 
hination circuits, let us remember that 

1. Electricity can only flow one way 
t 


through a conductor at one time 


2. There will be a voltage drop in the 


CcCOMB'N OmsB'N 


B 
c 
x ~ J Y 
— \ f \ 
. J 
2 





Cc 


A“ 


~ 


) 
we 


F 





© p——4+ tole fal 


I ld. 23 


wires if a resistance is shown for those 
wires. 

3. When you tind the current, begin 
with the part farthest from the battery 
or generator 

4. When applying Ohms law to any 
part of a circuit that you must know two 
things at that same part to find the third 
1 unknown. That is: To find the volts 
one place, you must know the ohms and 
the amperes at the same place. 

Problems 

Let Fig. 23 represent a combination of 
parallel and series circuits. 

1. Let each resistance take 0.5 am- 
pere. 

What will be the current for the com- 
hination X? What will be the current 
for the combination Y ? 

2. If each resistance in Fig. 23 has 
200 ohms, what will be the resistance of 
What will 


be the total resistance of both combina- 


each combination X and Y? 





tions ? 
3 If the battery of Fig. 23 has a 
D E F 
teat 0.2 OHM = 
E -—_—— a 7 
mow a “1 come OE I 1 
7 T TY Y 
L mt L | oe i 
= it J 
ial sone ¢ stead G 
a 


pressure of 50 volts, each resistance has 
200 ohms, and each line wire—that is, 
wires AB, BC, DE and EF 


each, what will be the total current of 


has 0.2 ohm 


the circuit? 


4. If the current of each lamp in Fig 


24 is 1.1 amperes and the generator has a 
pressure of 110 volts, what will be the 
pressure across combination X and Y? 


2». If we did not know the pressure of 


the generator, but knew there were 100 
volts across combination Y, in Fig. 24, 
and each lamp took 1.1 amperes, what 
would the pressure be at combination X 
and at the generator : 

6. What is the resistance of each lamp 


What is 


the total resistance of problem 57 


in combination X, problem 5? 

7. Let each lamp in Fig. 25 take 1.2 
amperes. The generator voltage is 120 
volts. The resistance of each line wire 
is 0.2 ohm. Find: 

(a) The amount of current in each 
section of wire. 

(b) The voltage across each lamp 

(c) The voltage drop across each lamp. 

8. Let Fig. 26 represent the same 
lamps and wires, except that the positive 
connection is connected to the right hand 
side of line X and the negative is con- 
nected to the left hand side of line Y 
Each lamp still has 1.2 amperes through 
it, and each section of line wire has 0.2 
ohm resistance. Find the same as asked 


in questions (a), (b) and (c) of prob- 


lem 7 
O.2 Orin 2.202 9.2 2.0.2 wine x 
as ee es ee 
120 4 a“ “ . . 
vours A B Cc D E F 
‘a T T T T T T 
oF one a mit atte 
pubiintemedtia 7 u an 
Ot Of 02 02 02 —Jwine » 
| 
‘ | 
- A | | | 
vo.Trs A 8 c D € F 
4 ‘ ' 
if i 
— 4 i rf = 4 
) u 2 2 2 2 oe WIRE 


Figs. 25 and 26 


9. Let Fig. 27 represent the same 
lamps and wires again as problems 7 and 
8, but this time the generator feeds the 
circuit from the center. Again find the 


same as asked for in problem 7 


Telephone Problems 

Note: The figures used in these prob- 
lems are not to be taken as actual figures, 
but have just been taken to make up 
problems 

1. If a telephone ringer has two coils 
of 700 ohms each, how much current 
will flow if it takes a pressure of 110 
volts to ring the bell? 

2. Ifa line relay will operate between 
75 to 150 milliamperes, will this relay 
operate at 24 volts, and if a 6,000 ohm 
coil is placed in series with the ringer 
of problem 1? What would be the cur- 
rent of this circuit? 

3 How 


added to a 1400 ohm ringer to bring the 
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much resistance could be 


current down to 75 milliamperes, at 24 
volts ? 

4. If a ringer circuit has a ringer ot 
1,000 ohms, in series with a 3,000 ohm 
coil, and then we put a 48,000 ohm coil 
in parallel with the ringer and 3,000 ohm 
coil, what will be the resistance of the 
combination ? 

5. If a transmitter has a resistance of 





[ a fl. a i wine x 
° Crear? 
A ‘\ 
° ) ) F 
vours aA)(B)(C)/ (OE 
ss are os rt 
. oF one 7 
Fig. 27 


40 ohms, a primary coil has 17 ohms, and 
the res stance of each line wire from the 
-e battery to instrument is 43 

current will flow if the 


central 
ohms, w 
switchhook is up and the central office 
battery has 24 volts? 

6. If a receiver circuit consists of a 
secondary coil of 26 ohms, a transmitter 
of 40 ohms, and a receiver of 70 ohms, 
what would be the total resistance of 
the receiver circuit? 

7. If a central office relay has one 
winding resistance of 800 ohms, and a 
shunt winding of 40 ohms, what will be 
the total resistance of the parallel com- 
bination of the relay? 

8. If the total resistance of a sub- 
scriber’s instrument is 48 ohms, what 
would be the total resistance of a 4 party 
line? (Do not consider resistance in the 
lint wires. ) 

9. What would be the total resistance 
of a telephone circuit from the central 
office as problem 8, if each line wire be- 
tween subscribers had a resistance of 2.5 
ohms, and the resistance of each line wire 
from the central office to the nearest sub- 
scriber was 30.4 ohms? 

10. What would be the total current 
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Fias. 28 and 29 


in problem 9, if the central office battery 
What would 
be the current at subscribers 1, 2, 3, 
and 4? 

ll. If a ringer had a resistance of 
1,000 ohms, and 24 volts were placed on 


has a pressure of 24 volts? 
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it, what would be the current? If an- Should we take a wire that is twice as conductance will equal 1/4 or .25 ohm. The 
other subscriber (1,000 ohm ringer) were large on each side or two inches on a This, therefore, proves by Ohm’s law be é 
added, how much current would now flow side, we would then have an end area of that as the wire gets larger the resistance wire 
at 24 volts? 2x2, or four square inches. You will gets less. Keep in mind that as pipes J/ 

12. If an instrument is connected to a notice that a two-inch wire has four times get larger the resistance to water gets cire 
line, and each line wire has 42.8 ohms, the area of a one-inch wire, which is less, and use this as a comparison to squé 
the ringer has 1,000 ohms, and a 6,000 shown by Fig. 29. electricity. 1/1¢ 
ohm coil is connected in series, what We are then increasing the size of the Wire Sizes—Circular — 

side of a square wire, the square of one We have just explained how the size uM 

| WIRE | FOOT LONG WV ve side. That is, a three-inch wire would of a square wire equals the “square” of v 

A\L L\°: be 3° or 3x3 or nine times as large as a_ its side 1/1 
4 WIRES | FOOT LONG sal aaa cai DT ld a ; cael 

__ = 0.2" one-inch wire, and a five-inch wire woulc [The wires we deal wit! telephony 4 

a\- - - - be 5° or 9x5 or 25 times as large asa are round or circular. therefore we must - 
= = tees ; ; yhn 
0.2 one-inch wire, and so on. be able to compute the resistance of round = 
1 y 
If | s wire ; : 
aT 3( t we have a square wire ot an inch a ] | wit 

ig. JU 1 ” The statements we made about square . 
. . ‘ ] . ar apo . tor 
n a side, we will have an end area of Wines Glee Hee true about round or-6ms . 

j Lo eee : > e sine © r 5 an Wi ar a n ates O at 1S 

would be the current if 24 volts were put ; ' ‘er cular wires. That is, if we know the re- 

in this circuit ? , x ae pee eae ee Seog ae Ee thet 
(—)? or x which would bh sistance of one foot of any size wire we 1 

3 , oe ae : Ww 

13. What would be the current in 10 10 10 10x 10 can find the resistance of any length of ’ 

- . > if . so ' , , » too 
problem 12 if the switch hook is raised, 1 that wire by multiplying the resistance of : 
putting your transmitter circuit as a shunt or square inches. By using decimals that one foot by the number of feet. ; 1 
acr > ringer ? 10 ‘ . . OO ea i ‘ ; wi 
across the ringer: Figure transmitter ) Also. if we have a wire 4 inches in diam- 
stones , , » as. - in place of fractions would be 0 ol put 
circuit as a primary winding of 14 ohm I ; ‘ a — i I" of eter it is equal to 4x4 or 16 one-inch 
as “sence nf VF 0.1x 0.1 = .01 square inch : can 
and a transmitter of 37 ohms. . me . ; wires, the same as with a square wire. 

, . ; . . Oo simplity our case, let us assume . wir 
14. What is the resistance of the pri- ' WV] This is a little harder to see with round : 
: . ; that a square wire Q ot an inch a \ , S1Z€ 
mary circuit of a local battery instru- d ; a a wire, so we will make a diagram illus- 
. : , side, and one toot long, has a resistance res! 
ment, with a coil of 1.8 ohms and a : The ; trating it. ' 
. : > ot one ohm. len let us take a square > 2 , . $1Z€ 
transmitter of 36.4 ohms? _ ke a square In Fig. 32, let A represent the end of . 
. ; ; ge 
15. What would be the current flow a l-inch wire, and let B represent a 3- 
, . cal 
in problem 14, when two dry cells are 1 inch wire, and C a 4-inch wire. If we : 
; a . ne ‘ . ing 
connected to this circuit? (Each battery could cut off the portions of the wire tt 
P me GY ; 1€ 
to have 1.5 volts.) ! J | ! outside of the large circle in B, we could 7 
. : se is t ill up the spaces between the 
Wire Sizes use this to fill up the spaces bety t 
| OHM OHM OHM OHM small wires within the large circle, or it wa 
We have already said that we can vary ma re as LE SA ES CLI, I 
11 _ @ ¢ ye laro wire There- 
an electric current by varying the re- would be equal to one large wire. There tha 
sistance, and we also said that this resist- fore, a 3-inch wire would ‘= wit 
. Z 2.2 — — coc , re , cee 
ance can be varied by the length of our 3x3 or 9 L-inch wire his you can see by 
conductors, also the thickness or the di- | also holds true for a 4-inch wire, etc. ‘ail 
, . Tarmal . oO not d 1 with ires 
ameter of our conductors varies the re- Normally we do n —— wa wee ‘ 
e . ° oie 2 . -} 15- ter +p] } . - 
sistance. It will therefore be necessary Fig. 31 one ich in diameter elephone work. Re 
: = s cimie: ucitet aveat deal ematler: « 
that we know something about wire sizes > , Our wires are a great deal smaller; so _- 
‘ ? wire 2/10 of an inch on a side, and find AT ; ae ae hich is : 
We previously said that the standard 5 pas we will use a measurement whicn 18 
ae the resistance of one foot of this wire. ass tle 1 ci aerate 
for one ohm resistance was a No. 10 . ; smailer than inches. Since we want some- 
‘ es We know that a wire 2/10 of an inch ae a a di a aa al 
copper wire, 1,000 feet long. This No on thing very small, let us use a unit « 
2 é on a side is four times as large as a wire $ (0am of ax joel, in Ginteches to 
10 wire is 1/10 of an inch in diameter. ; See 2 - 
ace ; 1/10 of an inch on a side, or will be ae ee =e 

By explaining series circuits, you can : . e know that the term mulliampere 

a = equal to four 1/10 of an inch wires in 7 
readily understand that as the wire gets . 2 1 —_ o ‘ 
; parallel, as shown in Fig. 30 Theretore, i a cai ie 

longer the resistance gets greater : , . j SP > ie ae 

| Litt iff 1 if the size is four times as large. the ea etl peal ies W 

t is a little more difficult to under- . ' ; i Ssccaal f Y } 
: resistance will only be 1/4 as much, or ‘ oe _ eS ae ae 
stand, though, that as the wire diameter yr > | LJ? X<~<> ~<) 
<9 onm. 1 <>< >~ if / } . 
gets larger, that the resistance gets less. , : me ; Meee a Se wal 
pad * We will now prove this by applying : nae i 4. ) 
This is because we confuse the large end a4 . . = A A } 
, : : Ohm's law, and referring to Fig. 31 ! ~~ wil 
surface of a wire as though it would r 4 , ‘ A 8 Cc 
: ss . We first had one wire with one ohm 
‘block” the current, but if you will pic ; ] 32 
: resistance, and then we added three more ei 
ture the end area of a wire as an open- : , - . 
wires, of one ohm each, in parallel. W« means 1/1000 of an ampert Then let | 
ing, you can see that the larger the wire have proven tl h silted a 
av yroven that the combined resistance us use th ir “moilli-i t mean : 
the larger would be your opening or the ° _ 5: j ; 1 1 the word “milli ea Wi 
re of a parallel combination is less than the 1/1000 of an inch 
less would be the resistance \lso we ; ees 
resistance of its smallest branch, which “ee Se ; ee aa 
might say that it is like adding more ‘ : le Of our first lessons we Sald We 

' in this case is one ohm. So it will have ee ae eee ee mn ees 

wires in parallel, and we know that the ae ; would abbreviate or use s erms, OF 
: : : to be less than one ohm ; ; Se ed Mm] om 
rules for ohms of a parallel combination y :; . ar s nd. Then, instea sa miulii- 
; ‘ : Now, by using Ohm's law, and apply ee ras i dee ie ‘1 
is less than its smallest branch 6] , hod. tl ; ncn, tet us Say mi hat 1s, mi 
' ; he conductance method, the conductance ; : : aie ; 
In order to explain this a little more cai et sid ' , means 1/1000 of an incl \ wire of 48 pe 
or amperes of the combined circuit will “4 1 ‘ 5 oa 8 { ) 
clearly let us assume that all conductors mils diameter would be 48/1000 or .048 oh 
be 1/1 + 1/1 + 1/1 + 1l/lor1+1¢4 ed > : ee yin th 
are square instead of round. : of an inch in diameter \ wire of J/ : 
: = 7 4 amperes per volt The re “1 ee ay, " pie ak 

If we have a square wire, as shown by \ mils would be 376/1000 or .376 ot an 
; sachs ie Aineneter. ot 5 
Fig. 28, with one inch on each side, we sistance will then be (O ). One volt ch in diameter, etc ) 
know that we will have an end area of \ [his tert 
Ixl or one inch square inch (assumed) divided by four amperes. the ections. “cir 
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The only difference would be one would 
be a round wire ind the other 


Then, 1f we say one wire contains 


wire. 

37 square mils, and another contains 3 
circular mils, we know that the first is a 
square wire equal to 37 square wires 


1/1000 of an inch square, and the second 
wire is a round wire equal to 37 wires 
1/1000 of an inch in diameter 


We said that a wire 1,000 feet long and 


1/10 of an inch in diameter has 1 ohm 


resistance; that is, a wire 1,000 feet long 
and .100 of an inch or 100 mils is one 
ohm. 


You will notice that we are dealing 
with length, so we will use another term 
for both length and size. Our wire size 
We will 


therefore use the term “mil-foot,” which 


is “mil,” our length is “foot.” 


will mean a wire one mil in area and one 
foot long. A 10 mil-foot wire would be 
10 mils in area and 1 foot long. You 
will notice that it is always one foot long, 
but that the area changes. Then, if we 
can find the resistance of a one mil foot 
wire, we can find the resistance of any 
size and of any length wire. That is, the 
resistance will get less as the mils (wire 
size) gets larger, but the resistance will 
get greater as the wire gets longer. You 
can see that in the first case we are add- 
ing wires in parallel, while in the length 
they are in series. 

To find the resistance of a certain size 
wire of any length: 

Divide the resistance of 1 mil foot of 
that wire by the number of mil foot 
wires (circular mil area) and multiply 
by the number of feet length of that 
wire, or our formula would be like this: 

The total resistance of the wire 
Res per Mil-foot 
———- <x length in feet 

Area ( Mils) 

Problems—Wire Sizes 
1. What part of an inch is 1 mil equal 


2. How many mils in 0.382 inch 
3. How many mils in 0.084 inch? 

4. A wire has a diameter of 1.3 inch. 
What is the dieameter in mils? 

5. A wire with a diameter of 14-inch 
is equal to how many mils? 

6. What is the size in inches of a 
wire whose diameter is 65 mils? 
7. What is the square mil area of a 
wire 3 mils on a side? 

8. What is the square mill area of a 
wire 1/10 of an inch on each side 

9. What will be the circular mil area 
ot a wire 0.029 inches in diameter 

10. If a wire has a diameter of % 
inch, what will be the circular mil area? 

(Note: The average resistance of cop- 
per wire at 68° F. is equal to about 10.7 


ohms per mil foot Use this figure for 





the following problems. ) 

1] lfa copper wire has a diameter ot 
9/100 inch, what will be the resistance of 
900 feet of this wire? 


12. Ifa No. 22 gauge wire has a di 
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ameter of 25.4 mils, what will be the re- 
sistance of 2 miles of this wire? 

13. What is the resistance of a pair of 
wires 500 feet long, and of 325 circular 
mil area? 

14. If a copper wire has a resistance 
of 2 ohms, and is .05 inch in diameter, 
what will be the length? 

15. If a wire has an area of 400 cir 
cular mils, what will be the diameter in 
mils? 

16. What will be the diameter of the 
wire of problem 15 in inches? 

17. How many miles of copper wire 
500 mils in diameter will it take to make 
2 ohms resistance? 

18. A telephone is 4 miles from the 
central office and No. 22 gauge cable is 
used (25.4 mil diameter). What will be 
the resistance of this line? 

19. If 500 feet of 24 gauge wire (20 
mil diameter) were added in the central 
office to problem 18, what would be the 
total resistance? 

20. What is the resistance of the wire 
in the central office in problem 19? 


TELEPHONE OFFICIAL SEES 
BUSINESS UPTURN 

A “slow but sure upward trend’ in 
business is predicted by Gen. George S 
Gibbs, vice-president of the International 
Telephone & Telegraph corporation, fol- 
lowing a personal survey of conditions 
in 32 American cities. 

The survey convinced Mr. Gibbs that 
“depression is in part manufactured in 
New York” and that it has little basis 
in actual conditions save in isolated in- 
stances. Pittsburgh and Detroit, Mr. 
Gibbs said, were the only cities outside 
of New York where optimism has not 
begun to reassert itself. 

He summed up the view of “leading 
bankers and business men of 30 out of 
the 32 cities visited” as follows: 

“Business is not good. We are run- 
ning a little behind last year. But we 
are in sound condition—well able to take 
care of any of our victims of the de- 
pression, and we will need no outside 
assistance. Our city seems to be in 
splendid shape, considering the situation 
in other communities.” 

Mr. Gibbs said that in many of the 
cities the depression was known only “by 
hearsay 

“In other words, New York has in 
formed them that a depression is on,” 
Mr. Gibbs asserted. “So they think there 
must be one, but it is always ‘somewhere 
else’.” 

Mr. Gibbs found those cities dependent 
steel or automobile manufacturing 
in worse straits than those relying upon 
more diversified industries, or those 
which are more purely distributing cen- 
ters. 

He said conditions in Atlanta, Char- 


lotte, N. ( 


Omaha, Denver, and Cleve 


land were “surprisingly sound.” He was 
impressed by the tone of confidence in 
large retail distribution centers such as 
Minneapolis and Dallas 

Mr. Gibbs made the tour in order to 
familiarize himself with the different 
communication services controlled by the 
company he became connected with im 
mediately following his retirement from 
the Signal Corps last July 

Cities included in the tour were Pitts 
burgh, Cleveland, Akron, O., Detroit, 
Chicago, St. Louis, Minneapolis, St. Paul, 
Kansas City, Omaha, Cheyenne, Denver, 
Boise City, Salt Lake City, Portland, 
Ore., Seattle, San Francisco, Los An- 
geles, El Paso, Dallas, San Antonio, 
Houston, Galveston, New Orleans, Birm- 
ingham, Charlotte, Richmond, Washing 


ton and Baltimore 


MORRISTOWN EXCHANGE 
GIVES SUPERSERVICE 
Inthe September TELEPHONE ENGINEER 
on the page of “Telephone News from 
the Southwest” there appeared a para- 
graph concerning an operator at Elk 
City, Okla., who kept a list of names of 
persons who attempted to telephone a 
physician's office during a fifteen-minute 
period which found both the physician 
and his assistant absent from the doctor’s 

office 

In response to this item, Henry Seidel, 
secretary and manager of the Morris- 
town Telephone company, Morristown, 
Minn., writes TELEPHONE ENGINEER that 
such service is customary at the Morris- 
town exchange. He tells that not only 
does the operator keep a list of calls for 
the city’s only physician, but usually is 
informed by him before he leaves his 
offices where he can be located, and in 
case of an emergency or hurry call she 
will get in touch with the doctor and 
tell him where he is needed. 


H. E. SHOTTS NEW HEAD OF 
STANDARD SERVICE 

At a recent meeting of the board of 
directors of the Standard Public Service 
company, at Columbus, Ohio, H. E. 
Shotts was elected president to succeed 
Mr. Shoemaker, who resigned recently. 
The Standard Public Service companv 
operates approximately 47,000 stations 
through subsidiaries in Kentucky, Ohio, 
Indiana, Illinois, Iowa, Missouri, Okla- 
homa and Texas. In addition, the com 
pany owns a number of water works 
plants 

For several years Mr. Shotts has been 
a director of the Standard company, and 
has been for many years identified with 
E. H. Rollins & Sons, Inc 


cnown investment bankers eviously 
k t it banl Previously he 


nationally 


was engaged in consulting engineering 
practice in connection with municipal 


and utility works 











Telephone Activities in Foreign Countries 


Dispatches from Abroad Keep Telephone ‘Men in United States Constantly Informed 
Concerning Telephony of the World; Domestic Telephone Problems Oftentimes Can Be 
at Least Partially Solved by Watching the Outcome of Experiments Made Elsewhere 


Plan Ship-to-Shore Telephone in 
Sweden 

The Swedish-American line, Goteborg, 
plans installing wireless telephone equip- 
ment on its passenger steamers. The 
wireless telephone already has been used 
to a considerable extent in Sweden for 
maintaining contact with vessels in the 
Baltic. For this particular purpose there 
are stations in Boden, Harnosand, Vax- 
holm and Karlskona. The coast guard 
service of Sweden has installed connec- 
tions between the lightships and the main- 
land. 


Projected Telephone Line from Greece 
te Turkey 

A project for the extension of the 
Athens-Saloniki telephone line to Istan- 
bul, Turkey, is in course of discussion 
by the Greek Ministry of Communica- 
tions. At the present time the only long 
distance international telephone line from 
Saloniki is that extends from 
Skoplje and Belgrade in Yugoslavia. 


which 


Rumanian *Phone Service Improved 
Under American Management 

In the short time since the administra- 

tion and operation of the Rumanian tele- 

phone taken over by an 

American company in January of this 


system was 


year service has been improved many- 
fold. Both 
have been greatly 


local and interurban calls 
speeded up and the 
improved apparatus and modern technic 
are already apparent in the more efficient 
handling of all matters. Excavations are 
about finished in preparation for the con- 
struction of the modern 13-story admin- 
istration and exchange building It is 
expected to complete this work in 1932 as 
well as considerable other similar con- 
struction work in various parts of the 
country. 

Introduction of international communi- 
cation has been one of the main features 
of the telephone company’s work up to 
the present 


Telephone Communications Open 
Between Belgium and Siam 

The Ministry of Posts, Telegraphs and 

Telephones has announced that direct 


telephone service has been formally 

opened between any part of Belgium and 

Bangkok, Siam. 

Telephone Service Between North 
America and Canary Islands 


Radio-telephone service was extended 


recently from North America to the 
Canary Islands, the last outpost of the 
old world touched by 


voyage of discovery. 


Columbus on his 


Calls will proceed from the United 
States via London and Madrid and thence 
to the island group off the west coast of 
Africa, slightly south of Morocco. This 
service extension to the Canary Islands 
was made possible by the opening of 
radio telephone service from Madrid to 
Santa Cruz, on the island of Tenerife 
in the Canaries, early this year. A forty- 
mile submarine cable, which carries calls 
to Las Palmas on the island of Gran 
Canaria, makes it possible to reach tele- 
phones on the principal islands in the 
Canaries. In all, there are some 2,500 
telephones available. 

Radio-Telephone Service Between 

Great Britain and New Zealand 

A radio-telephone service has been in- 


augurated between all parts of Great 
Britain and Northern Ireland and _ all 
parts of New Zealand As the trans- 


mitting radio section in New Zealand is 
not sufficiently powerful to communicate 
directly with Great Britain, calls in the 
new service will be set up by connecting 
at Sydney the 
between Great Britain and Australia and 
that between Australia and New Zealand. 


radio-telephone circuit 


New Site of Trans-Atlantic Station in 
Scotland 
The _ trans--Atlantic 


which was erected four years ago at 


wireless station 


Kemback, Fifeshire, is to be moved to a 


new site near Cupar, Fifeshire The 


present station was an experimental one 
and was of a temporary nature. The 
station was so successful, however, that 
it has been decided to build a permanent 
station to handle wireless telephonic com- 
munication with the American continent, 
and new and improved apparatus is to 
be installed. It is understood that work 
on this new station will be begun in two 


months 


Extend Australian Long Distance Tele- 


phone Service 


Improvements are being made in the 


long distance telephone service in Vic- 
1 


toria, making it possible for subscribers 


in many country towns to obtain the 


trunk line service from their own tele- 
October 1 the 


phones. On following 


towns were to be included in this service 


4 
is 


Ballarat, Bacchus Marsh, Belgrave, Ben- 
digo, Ferntree Gully, Geelong, Seymour. 
Upper Warburton and War- 


ragul. 


Macedon, 


Long Distance Telephone Service Be. 
tween Canton and Hong Kong 
Long distance 
tween Canton and 


service be- 
Kong, China, 
was inaugurated in September, according 


telephone 
Hong 


Commercial At- 
tache Juleazn Arnold, of Shanghai 


to a radiogram from 


Plan Use of Telephones on British 
Trains 

While no actual service has been in- 
augurated, the London & North Eastern 
railway has been satisfactorily conduct- 
ing a series of experiments which it is 
hoped will enable passengers on long dis- 
tance trains traveling at high speed to 
talk with any telephone subscriber in the 
country. The railway company’s engi- 
neers are attacking the problem of the 
busy business man who on such a run 
as the London to Edinburgh, about 395 
miles, is virtually isolated from his office 
for hours at a time. It is hoped before 
long to develop a regular service 
A further use to which they plan to 
put the telephone is for communication 
between the engineer and the conductor 
from various parts of the train. It is 
thought that this would be particularly 
useful on long runs, and that it may 
work out in time to be a_ considerable 
safety measure 
Announce Lowering of Danish Tele- 

phone Rates 

Announcement has been made that ef 

fective October 1, Danish state telephone 


rates were ] wered fr m 10 to 3, per 


Inaugurate Automatic Service 
Automatic telephone service has been 
’ ] 


inaugurated in the railway town of 


Changchun, China. according to a radio 


gram from Assistant Trade Commissioner 
C. E. Christopherson, Mukder 

Damage estimated at $40,000 was 
caused by a fire in the Ashland exchange 


Wisconsin 
of un 


of the Telephone company. 





The fire, determined 





rupted local and long distance service fot 
several hours. Long distance trunk lines 
were repaired immediately and 90 per 
cent of the local lines were in working 


order within 48 hours after the fire 
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Placing of Aerial Cables by Suspension 


Importance of Placing Messenger at Proper Tension in Aerial Cable Construction 
Here Explained by Ray Blain, Who Says This Ils Necessary to Prevent Bowing Which 
Results from Tight Messenger, and Explains Construction and Use of Tension Indicator 


Most anvone familiar with telephone 
construction methods can follow standard 
specifications and build a pole line which 
oil not aeve le J trouble later due to 
faulty construction The placing of 
aerial cable carried by a _ suspension 
strand on the poles to give like results 
presents a far mort dificult problem. 
The average construction man prefers 
to see a cable hung on a tight messenger 
for he s of the opinion that it looks 


better, but this tight cable will usually 


develop trouble later due t bowing. 
[This bowing is caused by the unequal 
expansion and contraction of lead and 
steel. The lead cable expands more than 


the strand on a temperature rise. When 
temperature rises above the point at 
which it was spliced the cable expands 
faster than the messenger and as it can’t 
very well move through the rings com- 
pression is set up within the cable itself. 
When this 


bending resistance of the cable it nat 


compression exceeds the 


urally bows out of line. The amount of 
bowing will depend on the amount of 
temperature rise above that at which it 
was spliced When the temperature 
drops the cable will contract faster than 
the messenger and when it gets below the 
splicing point tension is placed on the 
cable. If the cable is spliced in hot sum 
mer the tension developed during the 
first cold spell may stretch the cable con- 
siderably. When the temperature again 
rises the cable will be placed under com- 
pression quickly, and serious bowing will 
result as the cable has been permanently 
stretched. 

The most logical means of preventing 
bowing in a new cable is to place the 
messenger at the proper tension at the 
time of its construction. While many 
tormerly advocated placing a tension o 


6.400 Ibs. at 60 degrees Fahr. under the 
new practice it would be pulled to about 
3,600 Ibs. at this temperature. Decreas 
ing the initial load on the messenger will 
permit an increase in the expansion and 


contraction of it with temperature 


changes. This results in a more equal 
length of messenger and cable at all tem 
peratures and the danger of bowing is 
reduced to a minimum. 
Tension Indicating Methods 

There are three methods whereby it 
is possible to determine the amount of 
sag advisable to leave in a messenger at 
the time it is placed in service to prop 
erly take care of the expansion and con 


traction due to temperature changes. They 


are the sighting method, the oscillatior 
method and the use of the shunt type 
tension indicator 

The sighting method is quite simple 
and consists of placing a sag gauge on 
each pole of the test span and sighting 
across the point on the gauge correspond 
ing to the amount of sag desired. It is 
always best to pull the messenger higher 
than required and then slack off to the 
point desired. 

When the oscillation method is used 
the messenger should be first pulled 
} 


tighter than desired and then slacked off 


to what is estimated the tension desired 
| 


The span is made to oscillate by a line 


man on a pole striking it hard and sud 
den with his hand about two feet from 
the pole. By oscillations is meant the 
complete cycle of motion of the messen 
ger in returning to its Starting point 
When the oscillations are small the mes 
senger should be made to oscillate side 
ways and when they are great it should 
be made to oscillate up and down. The 
man on the pole can hold his finger neat 
the messenger and count the oscillations 
over a period of about fifteen seconds 
This number can be checked with a table 
to determine whether the messenger has 
been pulled to the proper tension. If the 
number of oscillations are less than re 
quired, the messenger must be pulled 
tighter and if more than required it must 
be slacked off 
thrown over the center of the span of 


\ small hand line can be 


messenger if desired and the oscillations 
counted from the ground 

Joth the sighting and the oscillation 
methods can be considered as makeshifts 
and are by no means accurate. The use 
of the tension indicator is a simple task 
and it removes all element of doubt 
This instrument is clamped on the mes- 
senger being pulled, watched carefully 
until the required tension has been 
reached and then the messenger is dead- 
ended without fuss, worry or bother 
Constuction and Use of Tension 

Indicator 

The shunt tvpe tension indicator is an 
instrument which can be used to indicate 
the tension on any type of wire either 
solid or strandec It operates on the de 
flection principle and can be placed o1 
any portion of a line to indicate the load 


then on it; also any variation in the load. 

The principle of this device is simple 
A slight offset is made in the line be- 
tween two fixed points. The pressure to 
make this offset is balanced by a fluid 
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body behind a flexible diaphragm. This 
pressure is a direct measure of the load 
on the line. It becomes simply a force 
triangle with the line loads forming two 
sides and the pressure exerted by the 
fluid forming the other. This deflection 
is so slight that there is no danger of a 
permanent set or distortion of the mes 
senger. 

The instrument is small, neat, rugged, 
accurate and of light weight Besides 
being ruggedly built it has no delicate 
adjustments, moving parts or springs of 
any kind which makes it positive and 
reliable. It is constructed to withstand 
the hard usage and treatment that it 
might be subjected to while in the hands 
of a construction gang. Incidentally any 
replacements made necessary by abuse 
can be made easily and quickly 

The readings can be quickly and eas- 
ily made. In fact it takes less than a 
minute to clamp the tension indicator on 
the messenger, take the reading and re 
move it. This instrument is made in two 
sizes, the Standard and Heavy Duty types 
Both embody the same fundamental me 
chanical principles 

The Standard tension indicator is made 
of high tensile aluminum alloy and 
Hardened steel 


weighs but 11 pounds. 


contacts prevent wear where the line 
comes in contact with the instrument 
insuring accuracy and the maintenance 
of a constant deflection. To increase the 
accuracy, the instrument is loaded with 
an anti-freeze fluid under a high vac- 
uum so as to insure removal of all air. 
The standard fluid used will withstand 
a temperature of ten degrees below zero 
All steel used on the instrument is hea\ 
ily udylited to prevent rusting 

This small instrument will take lines 
from % to % in. in diameter and is fur- 
nished with one of three tested gauges 
for the following maximum capacities 
A 30-pound gauge reading to approxi 
mately 3,500 pounds; a 60-pound gauge 
reading to approximately 7,500 pounds: 
and a 100-pound gauge reading to 16,000 
pounds. The maximum capacity varies 
somewhat with the material, diameter 
and the make up of the strand. 

\ correction is provided for use in 
case of large temperature variations. 
The correction required is indicated and 


by anyone in the field 


can be made easily 
without the aid of special tools or equip 
ment, and without any necessity of check 
ing or calibration. The Standard tension 


(Continued on Page 27) 











Telephone News From the Southwest 


Notes of Telephone and Utility Interests in the Central Southwest Which Previously Were 
Reported for Transmitter and Electrical Journal, a Regional Magazine of that District 
Which Has Been Absorbed by TELEPHONE ENGINEER, Appear in the Following Columns 


Busiest Season Is On 
Harvesting of the cotton crop is in full 
swing and long distance telephone oper- 
ators for the first time in many months 
are having to report: “The circuits are 
busy ; I will have to call you.” 


Former Telephone Man Dies 

Word has just reached friends in Texas 
that W. J. Stanton, well known telephone 
man and veteran of the Spanish-Ameri- 
can and World Wars, died at his home 
in Hemstead, Long Island, in February. 
For many years Mr. Stanton was con- 
nected with the telephone business in 
Texas, first as representative of the Mon- 
arch Telephone Manufacturing company 
and afterwards as local manager of the 
Bonham Telephone company’s exchange 
in the city of Bonham. He gave up his 
position there when the United States en- 
tered the World War and volunteered his 
services. Mr. Stanton saw active service 
on the battle front and received a number 
of wounds which hastened his death. He 
was a major in command at the close of 
the war, although he only held a cap- 
tain’s commission. 


Abilene Fights for Lower Rates 
The Southwestern Bell Telephone com- 
pany and the City of Abilene are still at 


Tidings From Texas 


variance over the matter of telephone 
rates. In answer to a request for lower 
rates, the telephone company reduced the 
business rate from $7.00 to $6.50 and the 
residence rates from $3.25 to $3.00 on 
September Ist. Not satisfied with this 
reduction, the city officials sent out a 
questionnaire to the 10,400 patrons of the 
company and 2,579 of them expressed 
themselves as being in favor of a still 
lower rate. 
The Greenville Convention 

The Texas Independent Telephone as- 
sociation held the first of a series of dis- 
trict conventions in the Washington hotel 
at Greenville on September 25th and 26th 

Sam H. Shutt, general manager of the 
Northern Texas Telephone company, of 
Sherman, presided at the several sessions 

The convention on Friday afternoon 
was given over to a discussion of plant 
and commercial problems. The really es- 
sential part of the meeting, however, was 
centered around the traffic conference 
which was held on Friday, the second day 
of the convention. There were 134 tele- 
phone managers and employes in attend- 
ance. 

Roi Cornish, manager of the Gulf 
States Telephone company at Commerce, 
delivered an address on the subject, 
“Your Duty to Yourself.” He was fol- 


lowed by W. M. Hemphill of the South- 
western Bell Telephone company of Dal- 
las, who gave a talk on “Selling Tele- 
phone Service.” Mr. Hemphill stressed 
the fact that until recently telephone com- 
panies had not pushed the sale of their 
product, allowing other lines of business 
to secure the dollar that otherwise might 
company. This 
subject was discussed by several others, 


led by H. B. Whatley, of th 


have gone to the telephone 


Southwest- 
ern Bell Telephone company of Dallas 
“The Usefulness of the Telephone as 
Viewed by the Patrons” was the subject 
assigned Oscar Jones, district governor 
of the Lions Club, Greenville. Joe Ben- 
nett, of Dallas, equipment supervisor of 
Three States Telephon 


dressed the meeting on “Proper Main- 


company, ad- 


tenance of Inside Equipment.” 

‘The New Toll Operating Practices” 
was ably presented by William Swan, 
veteran traffic man and connecting com- 
pany toll supervisor at Dallas. 

The discussion of this subject was led 
by Miss Etta Mooneyhan, chief operator 
of Southwestern Bell Telephone com- 


followed by Mrs. Rosa 


pany, Dallas, 
Hensley, chief operator of Texas Long 
Distance Telephone company of McKin- 
ney, and Mrs. Linnie Blalack, chief op- 


erator, Greenville Telephone company, 


Greenville. 


Observations From Oklahoma 


Rebuild Telephone Lines 

A crew of the Southwest Telephone 
company is rebuilding the telephone lines 
in Cement, Okla. Lines are being placed 
in cables and the cables will be laid in 
alleys wherever possible. 

Certificate of Heroism 

A Red Cross certificate for heroism has 
been awarded to Fred Farris, an employee 
of the Southwestern Bell Telephone com- 
pany, for his prompt action in spreading 
the alarm of the tornado at Bethany, 
Okla., November 19, 1930; giving aid to 
the injured, and saving the life of a fel- 
When the tornado struck, 
he was working with a gang near Beth- 


low worker. 


any. Taking an emergency set Mr. Far- 

ris tapped the telephone line that led to 

Oklahoma City and spread the alarm. 
Mr. Farris, who was foreman of the 


gang, was credited with saving the life of 
Herbert C. Seamon, a lineman, by sum- 
moning him from a building as the storm 
approached. The building was com- 
pletely destroyed. The Red Cross cer- 
tificate, awarded to Mr. Farris, carries 
the signature of President Hoover and is 
the only recognition given by the National 
Red Cross in connection with the storm. 
First-Aid Contest 

The telephone is playing a useful part 
in safety and first-aid work of the Em- 
pire companies, with headquarters in 
Bartlesville, Okla. Two teams, one at 
Barnsdall, Okla., and the other at Oil 
Hill, Kansas, recently worked the same 
five problems pertaining to first aid in 
a contest which started at eight o'clock 
one evening. After each problem the 


total number of discounts were tele- 
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phoned to the control station at Bartles- 
ville. 

These results were then exchanged so 
that a “running score” was kept at each 
place. The lead shifted three times dur- 
ing the contest, keeping the teams and 
spectators on their toes Both teams 
like the idea of a telephonic meet and 


more are being planned 


Construct Toll Line 


A toll line from Muskogee to Panama 
through Stigler, Okla., is being con- 
structed by the Southwestern Bell Tele- 


phone company. Four gangs have been 


at work for several weeks on this project. 
More Subscribers; Lower Rates 
W. W. Lees, manager of the Coweta- 
Porter Telephone company at Porter, 


Okla., has informed his subscribers that 
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if he can write a sufhcient number of new 
r new telephone installations 
in Porter, he ill ask the Oklahoma Cor- 


= mmission for a reduction in 


contracts I 


necessary new sub 


ured Mr 


“7 f ¢h 
rates there tL Urie 


scribers are se Lees will put in 


the following rates: Business telephones, 
$2.50 per month, present rate, $3.00; resi 
dence te le pl ones, $1.50 per month : pres 
ent rat $2.00 n either ase 25 cents 
additional is charged for desk sets 


Attack Legality of Statute 
In demurring to a suit in which the 
State of Oklahoma seeks to collect $144, 
203.78, license and charter 


corporation 
fees, alleged to be unpaid, the South 
western Bell Telephone company attacked 
the legality of the statute under which the 
[he suit was inst! 


William H 


as a part of his campaign to force reduc 


suit was brought 


gated by Governor Murray 


tion of utility rates in Oklahoma. The 


statute is revenue producing and there- 
fore improperly passed; it discriminates 


against foreign corporations, and violates 


the interstate commerce regulations, the 


company alleges in its demurrer 


New Exchange at Wetumka 


The new telephone exchange of the 


Southwest Telephone company at We 


tumka, Okla., was cut over September 2 
The old magnet ystem there was re 
placed by a common battery system. Work 


With the 


new exchange the company now occupies 


was begun in September, 1930 


larger quarters and the offices have been 
refurnished 


Modern Board at Crescent 
A modern telephe ne board has been 
installed at Crescent Okla., by the West 
ern Telephone corporation The new 
board has an increased Capacity tor ac- 


‘~ommodating local and rural subscribers 


Promise Improvements to Beaver 
The Southwestern Associated Tele 


phone company has announced that it will 


add improvements to its exchange 


Beaver, Okla 


Complete Long Distance Cable 


Construction work on the new long 
distance underground elephone cabl 
connecting Joplin, M vith Tulsa, Okla 
will be ct mplete 1 al d tne line laced 
service next March, according to H. H 
Armstrong, division s iperintendent of the 
Southwestern Bell Teleph me « iny 1 


Tulsa. For the last two months worl 


crews have beet plac ing cable southwe St 
ot Joplin to Tulsa A new building t 
house telephone repeaters or amplifiers 
is being erected 2 miles southwest of 


Vinita stations located about 
fifty miles 


apart on the underground toll 


TELEPHONE ENGINEER 


cable system of the company will be used 
to boost the weakened voice currents. 
Downs Sells Private Lines 
H. W 
his privately 


Harper county, Okla., to the 


Downs has sold and delivered 
owned telephone lines 1n 
Southwest 
ern Associated Telephone company, own 
ers of several exchanges in Oklahoma 
Che amount ot consideration has not been 
Downs established the 


Buffalo, 


announced Mr 


exchange in 


rst telephone 


Okla., 


engaged in 


24 years ago and has been actively 


the telephone business ever 
since [he property now sold includes 
twelve rural lines out of Buffalo and one 
Southwestern As 


out of Selman The 


ociated Telephone company owns the lo 
1 , 


al e@XCl 


anges in these towns 


Two White Spots on Map 
Durant and Bethany are two of the 
white spots on the business map of Okla 
homa, according to Joe Page, of Durant 


district manager of the Southwestern 
Bell Telephone company 

From January 1 to September 1 of this 
ear Durant showed a gain of twelve 
telephones and Bethany, which was par 
tially destroyed by a tornado last year, 


showed a gain of thirty telephones 


District Telephone Meetings Held 
District meetings of the Telephone Di 
Oklahoma Utilities 

> 


Wetumka September 22, 
ind at Welch September 24. Attendance 


vision, association, 


were held at 


including guests was 57 at Wetumka and 
46 at Welch. The Wetumka meeting was 
held under 


auspices of the Southwest 


Telephone company. Speakers included 
R. A. Holmes, 
hief; C. A 


Supervisor ; 


district plant 


Okmulgee, 
Smith, Tulsa, commercial 
B. H. McConnell, Okmulgee, 
listrict manager, all of Southwestern Bell 
Telephone company, and C. G. Gardner, 
sales representative, Kellogg Switchboard 
& Supply company and chairman tel 


™ 
phone division 

The Welch meeting was held under 
auspices of the Welch Bluejacket Tel 
phone company, with C. G. Gardner pre- 
siding E. E. Noe, Welch, 
Welch-Bluejacket Telephone 


icted as 


manager, 
company, 
secretary Among those who 


iddressed the business session of the 
A. Knapp, Mi 
Southwestern 


E. F. McKay, 
Oklahoma City, manager, Oklahoma Util 


Welch meeting were: S 


imi, district plant chief, 


Bell Telephone company 
ities association; Mr. Gardner, and C. J 
Noe, Wek h, Welch 


Bluejacket Telephone company 


assistant manager 


General discussions at the meetings in 


luded rural line telephone service, public 


relations, commercial and traffic prac- 


tices, accounting, construction methods, 


local and long distance service, mainte- 
nance of plant, and other important sub 


jects 


yo 


PLACING OF AERIAL CABLE 
(Continued from Page 25) 
indicator is the one which will meet all 


telephone construction requirements 


Telephone Applications of Tension 


Indicator 
Besides performing that all important 
task of determining the proper strain 
to put on an aerial cable messenger, the 


tension indicator can be used to advan 
tage to determine the 


which 


strain on cable 
is being pulled into underground 


| his 
1 


strain on a cable to ruin it which often 


conduit avoids placing enough 


happens when pulling blind 


When a number of down guys hold a 


heavy corner the tension indicator can 


be used to determine whether each guy 


carries its share of the load and is very 


useful in equalizing them 


[his instrument is also useful in pre 


venting the overloading of guys and 
anchors The above are only a few of 
the many applications of the tension in- 
dicator in the telephone exchange. The 
tension indicator will find a place on 
every construction job and the avoiding 


of one mistake may save its cost many 


times over This instrument should be 
investigated by every wideawake man 
ager and construction superintendent 


NEW CENTRAL OFFICE FOR 
CITIZEN’S MUTUAL 

The tinal cut-over of the Citizens’ Mu- 
tual Telephone company took place re- 
cently, and all telephones in Bloomfield, 
[a., and rural lines, are now working out 
of the new central office located in Bloom 
field 

The company occupied the same quar- 
1904, until the 


recent growth of the exchange made new 


ters in Bloomfield since 


omces imperative 


Bloomfield now has a fine two-story 


brick building, fitted with the best of 
equipment, and constructed at an outlay 
of $14,500. The system fur- 
nishes service to 650 homes in Bloomfield 


and to 375 rural homes 


present 


On the average, 
3loomfield has a phone for about every 
third person. 

The switchboard permits the addition 
of 500 drops if time makes it necessary 
Nine 


girls and three extra ones art 


tor a greater number. regular 


required 


, ; 
to turnish the service 





WE HAVE MOVED 

ditorial and advertising offices 
t TELEPHONE ENGINEER, for the 
located at 192 


N. Clark St., Chicago, have been 


last several vears 


moved to larger and more central 

located quarters, at 185 N 
W abasl Ave Chicago The tele 
phone remains the same, State 897] 

















“B” Trunk Calls to Trouble Operator 


Methods of Signaling Operators as Well as Subscribers of Lines and Trunks Out of 
Order Here Described by John H. Levis, Jr., Telephone Engineer, Rochester, N. Y., in 
the Fifteenth Installment of His Articles on the Straightforward Trunking System 


In every large central office there is 
a certain percentage of lines or outgoing 
trunks that have some sort of trouble 
and to properly indicate to both the “A” 
and “B” operators who make connections 
to these circuits that the circuits are in 
trouble, an out-of-order or trouble cord 
is used. 

The out-of-order or trouble cord places 
an out-of-erder tone on the sleeves of 
all the multiple jacks of the line or out- 
going trunk in trouble. This tone is of 
a low frequency of about 133 cycles. 

Either the “A” or “B” operators re- 
ceive the low tone when making the 
usual busy test on the multiple of a line 
or trunk in trouble. 

The usual busy test is a click in the 
receiver indicating that the line or trunk 
is busy and is reported verbally as such 
by the “A” operator to the calling sta- 
tion. The “B” operator uses the well 
known busy back tone which has been 
described in a previeus issue of TELE- 
PHONE ENGINEER. When the “A” op- 
erator tests a called for line and obtains 
both a click and the low tone it indicates 
that the line called for is out of order 
and the operator verbally reports to the 
calling station that the line is out of 
order. 

When, in operating a straight forward 
trunk with pre-select ringing, the “B” 
operator encounters the low out-of-order 
tone when testing a line called for, she 
does not report the line out of order 
verbally to the calling distant office sta- 
tion because when pre-select is used the 
“B” operator is not connected to the 
trunk and, therefore, cannot report back 
the condition of the line. The pre-select 
feature has been described in a previous 
issue Of TELEPHONE ENGINEER. 

In order to convey the trouble condi- 
tion of the line called for to the calling 
station, the “B” operator places the trunk 
plug with which the tést was made into 
an idle or non-busy outgoing trunk to 
the trouble operator who has the infor- 
mation pertaining to the lines or trunks 
that are cut of order. 

The out-of-order or trouble trunks are 
multiplied before all “B” operators. 

The inceming end of the out-of-order 
trunks are generally placed before the 
‘A” operator of the initial position of 
the “A” switchboard and are equipped 
with incoming lamp signals and are des- 
ignated as trouble trunks by lamp cap 
Regular 
and jack equipment is used 


designation. answering lamp 


The out-of-order or trouble cords are 
generally located in the annex position 
of the “B” 
used for regular lines. 
cords used for outgoing trunks are placed 
in the annex position of the “A” switch- 
board because 98 per cent of the outgoing 
trunks are in the “A” switchboard. The 
—-< ee 


cords are identical in circuit design and 


switchboard, that is, the cords 
The out-of-order 


switchboard out-of-order 


tone. 

Before an out-of-order cord is placed 
into a line some one of the operating 
department is designated to determine, 
by means of line testing equipment, the 
Many 
times the permanent line signal trouble is 


condition causing the trouble 
caused by a receiver left off of the hook 
and, in this case, the graduated Howler 
is placed on the line which is used to 
attract the subscriber to the telephone by 
causing the receiver to “howl.” If the 
station cannot be raised by the Howler 
the trouble cord is placed in the line jack. 
The same is done when the line is 
grounded and causing the permanent 
signal. 

Many times trouble is not caused by 
a permanent signal. Some other trouble 
causes are: cannot get central, noisy cir- 
cuit and 


premature ringing trip, and 


an out-of-order cord and it remains so 
until the line in trouble is placed in op- 
erating condition. In some cases the 
trouble on lines is located in the central 
office line wiring or equipment 

The circuit diagram shows mainly the 
trunk to the trouble operator which js 
located in the “A” switchboard. It is 
assumed that the reader understands the 
incoming signal and 
incoming “B” 


yperation of the 
ringing circuits of the 
straightforward trunk circuit as all of 
the functions of the trunk have been 
described in TELEPHONE ENGINEER. 
Only the sleeve relay No. 8 of the 
diagram. This 
relay operates the No. 1 relay of the 


“B” trunk is shown in the 


trouble trunk. 

The “B” trunk is set in a pre-selected 
ringing condition when it is plugged into 
the trouble trunk. The ringing circuit 
is on both tip and ring of the “B” trunk. 
The generator causes the No. 3 relay 
to ring up on its 670 ohm winding in 
series with a one microfarad condenser. 
This circuit is placed across the outgo- 
The No. 3 relay 
is now locked up on its 250 ohm winding 
from battery on the winding through the 
break contact of No. 2 relay to ground 
on the make contact of No. 3 relay. The 


ing trunk jack circuit. 


IMF 
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Straightforward trunk to trouble operator through 


trouble trunk circuit and trouble operator’s cord cwcuit. 


These 
reported to the telephone 


company by the subscriber and are in- 


many other causes conditions 


generally are 


vestigated by the wire chief of the ex- 
change involved. He makes tests from 
the test desk and then issues orders that 
the line in trouble be plugged up with 
28 


ground on the relay No. 3 also lights 
the incoming signal at the answering 
jack before the “A” 


position, 


operator tr yuble 
The operation of the No. 3 relay also 
causes the ringing of the “B” straight- 
forward trunk to be tripped. This is 
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caused by the ground on the No. 3 relay 
being placed on the 2,000-ohm non-induc- 
tive coil and through it to the ring side 
of the trunk. This is the side of the 
“B” trunk to which the trip relay is con 
nected and it terminates with 40 volts 
negative battery. 

On plugging in, the “B” trunk ringing 
is tripped immediately, so that the “A” 
operator will not get a possible ring in 
the ear upon answering the call 

The No. 3 relay also places the regu- 
lar ofice audible ringing circuit on the 
“B” trunk through a one-microfarad con 
denser. As the “B” trunk ringing con- 
trol relay is tripped, which causes the 
audible signal of the “B” trunk to be 
removed from the circuit, it is necessary 
to replace the audible signal for the call- 
ing station as it has called for a line 
number and it should receive the audible 
ringing signal until the call is answered. 
In this case an operator answers to in- 
form the calling station that the line 
called for is out of order. The trouble 
operator answering with the back cord 
of a cord circuit causes the No. 2 relay 
of the trouble trunk to operate from the 
No. 1 relay of the cord circuit. The 
operation of the No. 2 relay opens up the 
lock-up circuit of the 250-ohm winding 
of No. 3 relay allowing No. 3 to release. 
This causes the incoming signal lamp to 
be extinguished and the audible ringing 
signal and the ringing trip circuit of 
2,000 ohms to be removed. The No. 2 
relay operation again places the 2,000 
ohms on the ring of the circuit for trip- 
ping. This is done so that the “B” ring- 
ing would be tripped if the trunk should 
be taken again before the “A” trouble 
operator has removed the back cord from 
the answering jack. 

The 2,000 ohm tripping circuit will not 
operate the battery supply relay No. 2 of 
the “B” trunk circuit, allowing the bridge 
back circuit of relay No. 1 to function. 
This is done so that the distant office 
front cord supervisory relay equipment 
will not operate. As automatic line mes- 
sage meter and automatic coin collecting 
circuits are used in regular “A” and 
pay station cord circuits, it is obvious 
that a calling station should not be 
charged for line out of order reports. 

The No. 1 relay of the trouble trunk 
closes the circuit of the No. 4 impedance 
coil. across the answering jack side of 
the trunk. It is in the circuit so that 
supervision can be obtained in the trou- 
ble operator’s cord circuit. The No. 2 
relay in the cord circuit is the super 
visory lamp control relay and it operates 
immediately on plugging into the trouble 
trunk when it is taken by a “B” trunk 
plug. In this case the supervisory lamp 
Is extinguished 

The trouble operator talks to the dis- 
tant office station by means of the listen- 


ing key in the cord circuit. 
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When the information is given to the 
calling station by the trouble operator it 
hangs up, causing the back cord lamp 
of the distant office cord circuit to light 
It also lights the front cord lamp in case 
of an “A” cord circuit dark or semi- 
dark keyshelf. This indicates full dis 
connect to the distant “A” office operator 
and the front and back cords are removed 
from the jacks. The disconnect from 
the outgoing trunk jack causes the dis- 
connect lamp signal of the “B” straight 
forward trunk to light and the “B” op- 
erator removes the trunk plug from the 


he 


outgoing trouble trunk. This causes t 
No. 1 relay of 500 ohms to release, open 
ing up the circuit of the 500 ohm No. 4 
impedance coil which held the No. 2 
relay of the cord circuit operated. The 
No. 2 relay releases and the back cord 
supervisory lamp lights from its circuit 
which is closed at No. 1 and No. 2 relays 
The transmission circuit of the trouble 
trunk is of the series condenser type 

It is well to mention that there are 
times the trouble operator is unable to 
convince the calling station that the line 
called for is out of order and in this 
case the complaint is passed on to the 
chief operator or manager. The “A” 
operator then places the front cerd of 
the cord circuit into the proper jack cir- 
cuit, setting the cord circuit as required, 
that is, ringing or non-ringing. 

Cc. D. KINNE NEW GENERAL 
SALES ENGINEER FOR 
STROMBERG-CARLSON 
Promotion of C. D. Kinne, assistant 
manager of the Kansas City branch of 
Stromberg-Carlson Telephone Manufac 





C. D. Kinne, newly appointed General 
Sales Engineer of the Stromberg- 
Carlson Telo. Mfg. Co. 


turing company, to general sales engi- 
neer, is announced by that company 
through George A. Scoville, vice presi- 


dent and sales manager. 


QO 


In making the appointment, Mr. Sco- 
ville said: 


“In recognition of Mr. Kinne’s ability 
and the splendid work he has done as 
assistant manager of our Kansas City 
branch, we are appointing him general 
sales engineer. By doing this, Stromberg- 
Carlson is giving telephene managers and 
owners an opportunity to benefit from 
the experience and knowledge of one of 
the best telephone men in the country. 

In 1900, when Independent telephony 

was just beginning to find its place in 
the industry, Mr. Kinne accepted a po 
sition as ground man with the American 
Telephone & Telegraph company. 
In a short time he had served his ap 
prenticeship, graduating to the class of 
lineman. For three years he worked as 
lineman for the American Telephone & 
Telegraph cempany, the telegraph de- 
partment of the Erie Railroad company 
and the Hudson River Telephone com- 
pany. The year spent with the Erie Rail- 
road company is the only time since 1900 
that Mr. Kinne has not been directly 
connected with either a telephone oper- 
ating or manufacturing company. 

In 1904, the Utica Home Telephone 
company of Utica, N. Y., secured his 
services as inspector. But after a year 
the Herkimer County Telephone com- 
pany of Herkimer, N. Y., offered him a 
greater opportunity in the capacity of 
superintendent. 

He returned to Utica in 1907 as plant 
superintendent, where he remained for 
five years, which were followed by eight 
years with the New York Telephone 
company, where he was district super- 
visor of maintenance 

It was not, however, until 1920 that 
Mr. Kinne found the work in which he 
was to excel. Going to the Stromberg 
Carlson Telephone Manufacturing com- 
pany as a practical operating telephone 
man, he was given the entire state of 
Texas in which to distribute Stromberg- 
Carlson products. 

By the fall of 1926 he was relieved of 
the responsibility of selling throughout 
the state and was called into the Kansas 
City offices as a sales engineer. 

In this capacity he was able to keep 
in touch with his old friends and also 
do much constructive work in handling 
their central office requirements. 

In 1928 the Stromberg-Carlson com- 
pany made Mr. Kinne assistant manage 
of the Kansas City branch. In this po- 
ition he continued to serve the tele- 
phone companies of Texas and his influ- 
ence has been felt throughout the entire 
territory served from Kansas City. 

His new position will allow him to 
continue his outstanding work in the 
Kansas City territory and in addition he 
will be able to serve companies in other 


sections of the country. 
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By K. W. GRAYBILL “ 

Research and Development Department, Automatic Electric, Inc. : 
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The four preceding articles of this fractionless operatiot Both the arma- can be obtained if conditions permit the 7 
series have discussed in a general way ture stroke and the spring tension are use of a smaller contact opening and a 


the fundamental features of design adjustable by means of thumb screws lower spring pressure 


which are of importance in any relay which permit easy and very accurate ad \ modification of the horizontal 


I] I 


CENTIMETER Grams 


type 
structure, and have discussed in detail justment. relay structure is illustrated in figure 5 
the laboratory methods used in analyzing This relay is called the three pole elec- 10} 


the characteristics of a particular type ot tro-polar relay and has characteristics 


relay and the interpretation of the data quite different from those of an ordinary 


obtained from these analytical tests electro-polar relay \n electro-polar re- oe 


Since the laboratory methods used and lay usually has two windings one of 


the data taken are similar for all types led the polar winding while 


of relays, the following discussions ot the operating winding 
the characteristics of special types of re Circuit conditions usually require that an to hol 
lays are presented without a detailed ex 1! not operate with Wit 


ar ‘ = ee . - : 
planation of the included data. the polar winding alone energized or Haan 6 


The introduction of vacuum tubes and with both windings energized to produce across 





particularly of photo-electric cells int 


opposite magnetic polarities but shall op- armatt 
‘ nie eo ; 
many industrial uses has made it desira erate with both windings energized to ing op 
ble to operate relays on a current of Figure 2 produce the same magnetic polarity. 


The 


0005 amperes or less. The usual stand Phe three pole electro-polar relay has 


. : . tiv? fF «bh; $+ f eal type oO 
ards of engineering do not permit thi he sensitivity o eee oe) SO — two windings between which 1s located a pull cl 
use of the low spring pressure and low s disclosed by the pull curves in fig- specially shaped iron washer An irot f 
factor of safety necessary to provide op ure 3. Comparison of the twin coil re 5° 


aoe , . ture | 
eration of the horizontal tvpe or similat lay and the horizontal type of relay with 


regard to sensitivity mav be made by re an grams 
ferring to the pull curves in figure 4 iH — 
Curve -N 1 in figure 4 records the pull the - 
of a twin coil relay irmature conside 
stroke f .015 while « e Ni 2 in the (above 
same figure records the pull of a hor: turns 


} ] same 
ontal type tor the same armature stroke squallie 


polar 


It will be observed that the ordinate val- 3 

ues for this curve are recorded in cen : onal 
timeter-gram values instead of in grams ampere 
as used for similar data in article N¢ , 8 

of this series 

This practice is necessary to permit 








ful cuaves 77 


lil rT two ees 
Twin Gow RELAY 





direct comparison ot the pt 


relay structures iving different arma 








ture lever ratios The centimetergram 
values are true values t work sine : 
; 0 
ure | they are the product the weight AMPERE TUR! 
lifted and the distance through whi 
types of relays on such small current this weight is lifted The centimeter Figure 3 
values. [or such service the twin coil gram pull curve for a giv armaturt 
type of relay illustrated in figure 1 and stroke remains the same for a given type member ttaches t this washer and | 
figure 2 pertorms ery well higure 2 of relav regardless of tl irmature lever serves as the armature hack stor The 
shows the relay mounted er s ratio used. as a change i he point of position of this back stop is adjustable 
cover with connecting terminals on a base ipplying the load results h a change to permit variation of the relay stroke. 
outside the cover This type of relay <= the load that the product of the te When the polar (terminal end) winding 
employs two coils, thus providing a large remains the sare . twin dail relay alone is enercized the flux divides foom 
—_ ; : 
winding space and distributing the wind wound to 14000 oh total resistanc ¢ one nath through the core a cross 
ing so as to provide a very efficient may with No. 40 BRB. & S ai eine will disc: pie mam te thee aeabees ond ae 
netic circuit The armature is suspet perat sincle reak contact springs path through the armature back stop and 
ed on pivots which permit practically assembl idiusted t 15 ran normal irmature With per! lesigned an opp 
*Editor’s Note: This is the first half Contact pressure and to provide  .008 polar winding the Hux through the arma- polar w 
of article 5 of a series by M1 Graybill contact separation wit 0004 amperes \ ture hack stoy s sufficient t hold the The 
dealing with relay characteristics The . ; : : 
second half will appear in the next ur further reduction in operating current armature in its non-operated position ampere 
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With a pt perly designed armature end 
winding energized opposing the polar 
winding sufficient flux continues to find a 


} 


path throu rh the back stop and armature 


GRAMS 


CENTIMETER 





to hold the armature at normal 

With both windings energized to pr 
duce the same magnetic polarity the flux 
across the air gap between the core and 
increased, thus caus- 
ing operation of the armature 

The operating characteristics of this 


1 . ie iz 7 f 
type OI relay are recorded by means of 


pull curves in figure 6. Each curve in 
figure 6 corresponds to a certain arma 


ture load (10, 25, 50, 100, 200 and 300 
grams). The abscissa values represent 
ampere turns produced by current through 


the polar winding with only one polarity 


1 1 ah! P ‘ tm = 
considered Che positive ordinate values 
(above the zero line represent ampere 


turns in the operating winding of the 


same magnetic polarity as that of 


polar winding The negative ordinate 
values (below the zero line) represent 
ampere turns in the operating winding 





we 5 
i opp. t ] rit 7) + ; + 
] Yr 
polar win 
Tr} A ” 
ne \ rr 1) curve rece t 
ampere t equired simultaneous 
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I windings (aiding in polarity) to op- 
¢ e the v 1 Ss ls 
I B” group of curves records the 
turns required simultaneously in 
th windings (opposing 1 polarity to 
Lust el e ot the armature fter it as 
é ( ted with the wind s aiding 
( \ ¢ qaition 
1 he D group ol! urves recor the 
ampere t s required simultaneously 1 
both windings (opposing polarity) t 
( ype tien oO! ne armatu!l is the 
result of excess ampere turns in the op 
erating winding. This group of curves is 


guiding the design of operating 
windings so they will not be made too 
powerful 

tee “<;” group otf curves records the 


ampere turns required simultaneously 1 


















th uindine nosing 3 Jarit on 
th windings (opposing in polarity ) 
cause rei¢ e ofr the armature atter it 
| } rated } — ‘ ——— 
Nas een Operated yy an excess amou 
f ampere turns in the operating wind 
ng under the condition (opposing polar 
. 
sox | on ] 
THREE POL@ ELECTHO- Pd. am Rea 
IPERATIE AND RELE ABE Chanalrenisrics 
10 128 S$ 100/200 AND $00 GRam Loads 
020° STROKE 
e 
F 
4 
0 8 
Pots ee 
A-os . - 
8- ee "oF Abeatake 
AE LEASE - AFTER OPERATION WAS BEEN CAUSED ome POWER OF Rte we 
OPeRaTion CAMEO BF te nor OPERaT se wee ed roses 
Figure 6 
t\ epre ted Ly gr Ip ot cu es 
| | 
Che hree pole electro-polar relay S 
+ } 1, - ] +r t lar 
uperio1 » the ordinary electro-polar in 
- ‘ 7 | 
the following characteristics: The polar 
winding may be designed to have a large 
, 
wmber orf ampere turns witli t inger 
f causing operation whe vinding 
S ene ized alone This large I! er 
npere tur in the p vin 
a f ¢ ting large nr ] 6 j 
! c g [ l 
nt di ver qui neratior ‘ 
the line winding be et 
olar flu nade useful g op 
‘ oe tf ' 
+ + | 
rating wv yy R 
ease in a tur ft , 
P ' 
p to the maximum pern ¢ | 
r does 1 dem 1 a like eas I 
mpere turns of the vinding to pre 


vent operation with the windings op- 
posing \ comparatively large nember 
of ampere turns may be developed by the 
line winding when it opposes the polar 
winding without causing false operation 


(limited by curves “D’”’) 


ILLINOIS STATE CONVENTION 
NEXT MONTH 

The twenty-seventh annual convention 
of the Illmois Telephone association will 
be held November 18 and 19 at the Pere 
Marquette Hotel, Peoria. The third floor 
space of the hotel has been set aside for 


exhibition purposes 


POSSIBILITIES OF A. T. & T. 
CONTINUING DIVIDEND 


Che ability of the American Telephone 


& Telegraph company to pay out approx- 
imately $168000,000 in dividends next 
at the current rate of $9 a share, it 

believed depends to a large degree on 
he manner in which the associated com- 
panies of the Bell System are able to con- 
tinue to show increased net earnings de 
spite declining gross revenues 

[his year, it is estimated, dividends of 
about $163,500,000 will be earned by a 
margin which may be $4,000,000 or more. 

rhe parent company of the Bell Sys- 
tem, it is stated, has never drawn to the 
fullest extent possible on the surplus 


earnings of the associated companies 


NEW DENVER EXCHANGE 
NEARS COMPLETION 

The new $96,000 South exchange build- 
ing of the Mountain States Telephone & 
Telegraph company, in Denver, is ex- 
pected to be completed soon, it has been 
announced 

Erection of the building marks the first 
step in a $1,800,000 program to trans- 


form south Denver telephone service to 


the dial system. 

As soon as the new building is fin- 
ished, engineers and workmen will start 
installing automatic switchboards and 
ther equipment, and laying underground 
cable 
When all equipment is ready, the 
phones will be cut over to automatic 
m late in the spring of 1932, ac- 
cording to Dean D. Clark, Denver com- 


mercial manager of the telephone com- 


NEW PLANT FOR PORT 
ARANSAS 
\nnouncement was made recently that 
[he Texas Telephone company contem 
plat the installation of a new common 


battery telephone exchange at Port Aran 
to be started at an early date 

exchange will be housed in a new 

ind the entire outside plant will 

an ilarged so as to accom- 


ing demand for 
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Advocating Tr LEPHO NL 


to the ARcHITECT 


before the house is built 





IT Is easy and most economical to 
provide for home telephone con- 
venience in the architect’s original 
plan—before the builder has begun 
construction. At that time floor 
plans may be studied and locations 
selected so as to insure convenient 
and flexible service for present 
and future needs. 

For that reason, telephone con- 
venience is being recommended 
to architects by advertisements 
like the one on the opposite page. 
Appearing in architectural publi- 
cations, this advertising stresses 
the time and energy saved by 
properly placed telephones—the 
distinctive, livable atmosphere 
that is created—the owner-satis- 
faction that results. It emphasizes 
also the importance of conduit built 












into walls and floors to conceal alf 
wiring and protect against service) 
interruptions. Always, it offers the 
full and free co-operation of the 
local telephone company. | 
Illustrations show attractive 
homes of all kinds—from houses 
with five or six telephone outlets, 
to large estates having half a hun. 
dred or more. Floor plans and 
conduit layouts are included. Se 
lected from different parts of the 
country, these houses represeni 
many types of architecture an¢ ; 
telephone arrangements. sae 


Wit 


Mo 


There are many instances of the Juse , 
effectiveness of this advertising it 
its special field. It is implanting a1) 
idea—and advocating specifi 
facilities that serve to stimulate the 
telephone business everywhere 





An Advertisement of the American Telephone and Telegraph om 





Identify your inquiry to advertisers by saying 
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Coordination and Subordination of Service | 


This Is the First Article of a Series on "A Development Study of the Toll Center District," 
Prepared Exclusively for TELEPHONE ENGINEER by F. J. Dommerque, Fellow A. |. E. E., 
Wherein the Orientation of the Universal Telephone System of the United States Is Presented 


Introductory Remarks from the operator. The A-B method of at the other end to operate the receiver 
The world is entering the era of co handling calls to and from the area diaphragm. The amount of attenuation 
ordination and subordination of mechan- around cities and towns nearly equals in permissible in the line is therefore the 


ical and electrical communication. The speed the local service. By discarding difference between the energy created by 
automobile has increased the speed of the recording operator and combining his the talker and the energy required to 
locomotion on the highways. The loco- position with the toll position the time operate the receiver. The lower the re- 


motive is increasing its speed on the’ of putting up long distance connections sistance of a line, the longer will be the 
rails. The airplane and airship have left has been considerably abbreviated. We _ distance over which transmission can be 
behind in speed the automobile and loco- are now at the stage where the three effected. Whenever the energy will not 
motive. Also on the ocean speed records services are being co-ordinated and subor- reach the receiving end in sufficient quan- 
are being established by the Europa and_ dinated to effect a country-wide service tity to operate the receiver it may be in- 
Bremen. However, each form of locomo- of maximum speed at minimum cost. creased by the insertion of repeaters in 
tion has pursued its own course inde- The end in view is the establishment of — the line, and thus theoretically a trans- 


pendently of the others to attain the high a universal telephone system which gives mission line may be produced which is 
degree of speed. The real usefulness to satisfactory communication between any indefinitely long and _ still permits of 
the world at large of this speeding-up two points in the United States at first, operation of the receiver; but practically 


process will then be achieved when all and later over the globe regardless of economical reasons demand that there is 





the methods of propulsion are co-_ distance. set a maximum permissible transmission 
ordinated and subordinated. This com- Telephone transmission is limited by the loss between any two telephones. With 
bination process is now taking place. condition of the line. The subscriber this in mind the American Telephone and 
We see the same trend in electrical talking into the microphone generates a Telegraph Company has arranged its toll 
communication. In each community of certain amount of energy, which is trans and long distance system so as to answer 
the country the local telephone service mitted over the line; this energy on its not only the requirements of satisfactory 
has been speeded up to such an extent way is attenuated in proportion to the transmission, but also in such a way as 
that we have practically annihilated the length of line, resistance and other line to remain inside the requirements of econ- 
waiting of a subscriber for a response constants; and enough of it must arrive omy It is of the greatest importance 
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Fig. 1—Map showtng location of points tentatively selected as regional centers and primary outlets in United States and Canada. 
34 


A TE er 





Bus 
191 
pho 


Bet 
obt: 
izat 
excl 
dire 


DIF 


In | 
whi 
lish 
ago 
all 

tisi 
Co; 
sha 
the 








( Yctober, 


TELEPHONE ENGINEER 


G00D SERVICE 


TO TELEPHONE COMPANIES HAS BUILT 
OUR BUSINESS OF SELLING 


TELEPHONE DIRECTORY ADVERTISING 


Business established in 
1910 with one Tele- 
phone Directory. 
. 

Better results can be 
obtained by an organ- 
ization which is engaged 
exclusively in telephone 
directory work. 


References: Any Tele- 
phone Company whose 
work we do. 

. 
Building up and main- 
taining good public re- 
lations is a part of our 
service to Telephone 
Companies. 


DIRECTORIES FOR WHICH WE NOW SELL THE ADVERTISING COVER OVER 2,500 
CITIES AND TOWNS IN THE TWENTY-ONE STATES SHOWN IN THE 
SHADED PORTIONS OF THE ABOVE MAP 


In our home state of Ohio -- 
where our business was estab- 
lished twenty-one years 
ago--we are now selling 
all of the Directory adver- 
tising for the Telephone 
Companies shown in the 
shaded areas of the map on 
the right. 








104 Telephone Directories 
for which we sell the adver- 
tising in Ohio reach 314 
cities and towns. 


Telephone, wire or write for 
our proposition. 


LM. BERRY & COMPANY 


TELEPHONE DIRECTORY ADVERTISING EXCLUSIVELY 


MAIN OFFICE: Telephone Building 


DAYTON, OHIO 
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that all operating companies participat- 
ing in the benefit of this toll and long 
distance system co-ordinate and subor- 
dinate their wireplant and exchanges with 
the Bell toll system in order to reach the 
highly desirable goal of universal tele- 
phone communication. 

As the toll center is part and parcel of 
this universal system it will be oppor- 
tune to familiarize ourselves first with 
the Bell toll system. 

General Plan for Bell System Toll 
Service 

At the summer convention of the 
American Institute of Electrical Engi- 
neers in 1930, H. S. Osborne, the trans- 
mission engineer of the American Tele- 
phone and Telegraph Company, presented 
a general switching plan for telephone 
toll service, which has been developed to 
be followed during the near future. The 
fundamental idea of this study is to limit 
the number of switches required for pro- 
viding a connection between any two tele- 
phones to a few, and still give a service, 
which is economical to perform, rapid 
and reliable. However, this side of the 
plan is for the present not of primary 
interest for our development study, but 
still remains of importance as it limits 
the energy losses permissible in the toll 
center district, or, as Mr. Osborne terms 
it, the toll terminal loss. We will briefly 
review the most important points in the 
plan as far as they are connected with 
our study. 

Fig. 1 is a reproduction of the map 
given by Mr. Osborne showing the loca- 
tion of “Regional Centers” and “Primary 
Outlets” in the United States and Canada. 
It may be stated that only the eastern 
part of Canada has been drawn into this 
toll plan on account of its close relation 
to the eastern part of the United States 
geographically as well as commercially. 
This is of no importance in our problem. 
From this map we learn first that the 
entire country is divided into eight “re- 
gions” telephonically, which ‘have as 
“Regional Centers,” that is, as principal 
switching points, the following cities: 
New York, Chicago, St. Louis, Atlanta, 
Dallas, Denver, San Francisco and Los 
Angeles. 

These regional centers are intercon- 
nected by direct toll circuits. The re- 
gional centers are designated on the 
map by heavy black dots. All other places 
on the map are designated by light black 
dots. The latter places are the “Pri- 
mary Outlets,” which are such switch- 
ing offices as have one or more direct toll 
circuits to one or more regional centers. 
There are also “Secondary Outlets,” 
which are not specified on the map, as 
they are only supplementary offices. They 
also have direct circuits to one or more 
regional centers, but are intended to fur- 
nish alternate routes for reaching same. 
They are of no especial interest to us, 
“Secondary 


nor are. the Switching 


Points,” which are switching points in- 
tended to provide routs, which are more 
direct, thus reducing back haul for intra- 
area business. 

Of primary outlets there are approxi- 
mately 150, to which are connected in 
round numbers as many as 2,500 toll cen- 
ters. This number includes the toll cen- 
ters in eastern Canada, which, however, 
is immaterial. The map, of course, does 
aot show these toll centers. The arc of 
the greatest importance to our study as 
they constitute the central points of the 
districts presenting the subject of our 
development study. 

The arrangement of the exchanges trib- 
utary to each one of the toll centers is 
ot such a variety that 1t would be 1m- 
possible to illustrate it in any other way 
than by a typical example. This is done 
in Fig. 2, where two regional centers are 
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Fig. 2—Illustration of interconnection of 
switching offices in the Bell Toll 
System. 


shown directly connected to each other 
and also each one connected directly to 
three primary outlets. Each one of the 
primary outlets is again shown directly 
connected to a few toll centers. In many 
cases there will be a greater number of 
toll centers tributary to each primary out- 
let, but the diagram presents a sufficient 


In Fig. 2 pri- 


number for illustration. 
mary outlets are shown by small circles 
and the toll centers by small dots. The 
dotted lines indicate a direct connection 
between two toll centers, where the 
amount of business warrants additional 
circuits. 
Toll Terminal Loss 

We now present one of the most im- 
portant requirements of the new plan for 
the universal system, namely the amount 
of attenuation loss, or, what amoun‘s to 
the same, the transmission equivalent be- 
tween the toll line end and the subscriber 
The minimum working net toll terminal 
loss is specified as 7 db (decibel). For 
those accustomed to think in the old- 
time standard cable mile transmission 
unit it may be mentioned that there is 
not much difference between the stand- 
ard cable mile and the decibel. Onx 
decibel equals 0.94 standard cable miles, 
whence 7 dc equals 6.58 standard cable 
miles. This provision has to be taken in 
consideration in any development study; 
it is, however, permissible on a direct toll 
circuit, that is, where no intermediate 
switching occurs from toll center to toll 
center, to figure on a working net loss of 
9 db. 

The transmission equivalent of a toll 
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connection from calljng to called syb- 
scriber is at a maximum equal to 31 db, 
of which 17 db are given over to the tolf 
circuit proper, leaving 14 db to be divided 
between the two end terminals, or 7 db 
for each end terminal. 

These 7 db have to be divided or rather 
distributed over the parts which form the 
end terminal, namely, the subscriber’s line, 
the local switchboard, the toll switching 
or tributary trunk line and the toll posi- 
tion at the one end of the toll line. 

Subscribers’ lines vary in length and 
size of conductors. Giving to a _ sub- 
scriber’s line a transmission equivalent 
of 4db should be a sufficient amount; 
it may bring the toll terminal loss 
for the longest toll connection over 
31 db, but the toll calls originating 
in small exchanges inside the _ toll 
center district are mostly short-haul calls, 
and therefore the 17 db allowed for the 
entire toll circuit are rarely used to the 
full extent. 

The toll switching trunk lines are of 
various length in a toll center district. It 
may, however, be assumed that most of 
them are comparatively short. Wherever 
they are too long to remain inside the 
limit we are about to set, they will have 
to be loaded; repeaters will hardly ever 
be required under ordinary circumstances. 
A limit of 2.5 db for the toll switching 
trunk should prove abundant. 

It remains to fix an equivalent for the 
local switching position and for the toll 
position with their affiliated wiring. The 
local exchange should not require more 
than 0.8 db and the tollboard more than 
1.2 db. We thus have an extreme equiva- 
4+25+08+12=8.:5 db. 
which actually exceeds the 7 db set by 
Mr. Osborne, but remains inside the 


lent of 


limit of 9 db for direct toll connections. 
If a reduction is considered necessary, it 
may be made in proportion. 

The above distribution of terminal loss 
is only tentative. It is particularly difh- 
cult to give proper rules for the trans- 
mission losses permissible in rural ex- 
changes with their appendix of farmer 
lines. There we find a_ considerable 
amount of iron wire. Iron wire in itself 
is a poor sort of line material on account 
of its easy corrosion, whereby its adapta- 
bility for transmission is greately affected, 
besides its other electric qualifications 
suffer as iron wire lines are frequently 
of inferior construction. 

It is not opportune to go into this at 
the present time; the subject will be taken 


up again when we come to the discussion 


of line requirements. 


MORE TELEPHONES 
More than 540 new telephones have 
been added by Ohio companies of the 
Associated Telephone Utilities system 
since the first of September, according 


to an announcement by the company. 
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4<q The name of Creo-pine on 
Creosoted Southern Pine is 
more than a trade-mark. It is 
a pledge of honest, accurate 


(xeo-pine 


CREOSOTED SOUTHERN PINE 


ADE MARK REC 








manufacture and rigid inspec- 
tion from standing tree to finished product. 
than 23 years of wood preserving experience. 
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Take Advantage of this 


Valuable Consultation Service 


OU will be able to save valuable 

time and be sure of finding the 
correct solution to the problems 
that confront you in the use of creo- 
soted woods by calling in a Creo- 
pine engineer from one of our 
strategically located offices. He will 
bring to your desk information as 
authoritative as you could secure 
at the plants themselves. He will 
be able to advise with you on the 
fitness of creosoted wood to the 
particular job... the most economi- 
cal method of treatment to provide 





CREO-PINE 


Poles 
Piling 
Conduit 
Cross Ties 
Cross Arms 
Floor Blocks 
Sub-Flooring 
Bridge Timbers 
Structural Timbers 





Products include: 








the exact service you demand... 
dates upon which you may expect 
delivery . . . production costs. . 

maintenance costs per year... and 
other details of creosoted wood 
service. You will be able to judge 
the value of the service he brings 
you by what it has done and is doing 
for other users throughout the East, 
South and Middle West. Don’t 
hesitate to take advantage of this 
valuable personal consultation serv- 
ice whenever you need creosoted 
wood. It involves no obligation. 


SOUTHERN Woop PRESERVING Co. 
ATLANTA, GA. 
Treating Plants EAstT Pornrt, GA.,and CHATTANOOGA,TENN. 


NEW YORK ~ 


10 EAST 43rd. ST. 


CHATTANOOGA 
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LANO TITLE BLOG. 


Jales Offices: 


PITTSBURGH ~ DETROIT 
DOLLAR SAVINGS & TRUST BLDG. BUHL BLDC. 
CHARLOTTE,N.C. TOLEDO 
BUILDERS BLDC. 
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Largest Co-operative Telephone Company 
Celebrates Anniversary 


R. C. Reno of the Stromberg-Carlson Manufacturing Company, Rochester, 
N. Y., Writes of the Recent Gathering in Minnesota to Celebrate the Twenty- 


fifth Year of Activity for the Garden 


Recently the Garden Valley Telephone 


company held its 25-year celebration at 


Buhn’s Park, Maplelake, near Mentor, 
Minnesota. 
The program started with a band con- 


cert, after which the company’s president, 
J. O. Melby, 


introduced the general manager, Thomas 


gave a word of welcome and 


Vollom, who has managed the company 
for over eighteen years, as the chairman 
of the day. 

Manager Vollom gave a short history 
the 


of its organiza- 


tion in 


company, telling of 
1906 by 


Minneseta, 


farmers near 


to 


eighteen 


Rindahl, who subscribed 


one share of stock each at a par value 
of $30.00, making a total of $540.00; of 
should 
and of the 
Rindahl ; 


Hovland ’ 


these organizers stressing that it 


be a co-operative company 
struggle of the president, J. O 
secretary-manager, J. O 

Herman Loitten, and 


Hoglund, to build 


the 
the vice-president, 
the fieldman, E. G. O. 
up the company the first few years. 

lle told 
neighboring exchanges ; 
Erskine in 1908, McIntosh in 
ton in 1912, Oklee and Plummer in 1920, 


purchasing 
Fertile in 1907, 


1909, Foss 


of the company 


1924, Beltrami and Grygla 
Shevlin and 1928 


Goodridge in 


in 1926 and Bagley in 


New exchanges were developed at 
Clearbrook, Gully and Winger in 1911, 
Mentor in 1912, Gonvick and Trail in 
1913 and Lengby in 1915 


Bringing out the fact that the original 
investment was only $540.00, Mr. Vollom 


traced the growth of the company by 
giving the following statistics 
The company now operates in eight 


4,400 subscribers in 
3.100 are 


counties; has nearly 


of which 


twenty exchanges 
rural subscribers. The number of stock 
holders is 2,750. The plant consists of 


4.431 miles of open 


2,902 miles of p les, 


wire and 23,170 feet of cable Nineteen 
the exchange buildings are company 
ed 
The book value of the plant on July 


Ist, 1931, was $303,978.73. The total 


mpany assets on this date were $318. 

$39.76. The actual or immediate labili 

$27,629.70. Capital stock outstand 

ng. $129,810.00. leaving $160,999.97 as 
depreciation reserve and surplus 


He pointed out that although the rates 
re 99 
of the company per telephone are $5.22 


per vear below the average the gross reve 


nues 


for 


1931 


) wer 


$49,500,959 


Valley 


Had they 


been up to the state average the receipts 


we 


the 


passed in 1930, 


> 


vuld 


should 
doubled 


and 


329.50. 
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the speakers, as were the Hon. O. P. B 


Jacobson, chairman of the board of 


railroad and warehouse commission of 


Minnesota, who pointed out that the Gar 
den Valley company was the largest cx 

operative telephone company in the 
world and that in all dealings between 
the commission and the company he had 
experienced nothing but the most cordial 


and pleasant relations; J. O. Rindahl, 
first president of the company: and _ the 
Hon. J. H. Hay, assistant commissioner 
of agriculture for Minnesota Mr. Hay 
has chare I ti fostering Of coopera 
tive enterprises in the State He Sa 
that the progress of the Gardet Valley 
ompany was so outstanding and_ the 
eftic nev ¢ management s marked that 
it Vas ¢ ne 12 pe s 1€ his 
tor ot the ves 

W. C. Caldwell, s epresentative 
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FINDS EDITORIAL CONTENT 
IMPROVES CONSTANTLY 


50 Ulster Avenue. 
Saugerties, New York. 
TELEPHONE ENGINEER, 
185 N. Wabash Ave., 
Chicago, III. 

Gentlemen: Enclosed please find 
a money order for four dollars 
($4.00) to cover the cost of the fol- 
lowing two books: “Relays in Auto- 
matic Telephony” and “House Wir- 
ing,” as advertised in your book re- 
view column. 

Your magazine is improving every 


month. I find the chapters by K. W. 
Graybill and B. C. Burden especially 
interesting. 

I would like to read an article in 
TELEPHONE ENGINEER by some 
qualified engineer of the Teletype 


corporation who would write a de- 


tailed description and method of 
operation of the telephone typewriter. 

Awaiting the arrival of the two 
books, I remain, 


Very truly yours, 
H. Mead Palmer. 
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Paper pulp insulation? 
Western Electric takes another 
stride in cable making... 


Here’s a revolutionary step in telephone than a year Western Electric’s introduc- 
cable making ...a new Western Electric tion of cable that can be laid directly in 
process that marks a distinct advance... the ground—an invaluable feature under 
direct application of wood pulp to the many conditions. 


conductors. For full data regarding Western Elec- 





For a generation, telephone cable tric cable made by the new process, 


conductors have been insulated get in touch with the nearest office 
with a narrow ribbon of paper. of the distributor, Graybar Electric 


Now the paper insulation 1s applied Company. There 














directly to the wire while it passes through are 76 of these 
an ingenious paper making machine. In offices in different 
this way a continuous sleeve of pulp paper cities throughout 
is formed. the country. There 
This innovation follows by little more is one near you. 








Western Elecfric 


LEAD COVERED CABLE AND TELEPHONE APPARATUS 


Distributed by 
GRAYBAR ELECTRIC CO. 








Tape {rmored Cable laid 


directly in ground 


GRAYBAR BUILDING, NEW YORK, N. Y., Offices in 76 Principal Cities 
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Methods for Locating Resistance Faults 


The Bridge Methods Described Here by T. C. Henneberger and P. G. Edwards 
Are Better Adapted to Toll Than Exchange Telephone Cable Plant, Since 
They Require That Conductor Resistances of Wire Used for Measurements | 
Be Equal, and That Measurements Be Made from Each End of Faulty Cable. 
































(In this paper are discussed bridge ering of the cable, which results in low Resistance unbalances on cable wires 
methods for locating resistance faults on insulation resistance between wires and are of relatively infrequent occurrence 
cable wires, with special reference to the to ground. Standard apparatus now and are usually difficult to locate. A 
theory of methods for (1) locating in- available for locating grounds and crosses method frequently employed for locating 
sulation faults which cause complete cable is sufficiently sensitive to permit accurate such faults is to measure the impedance 
failure, (2) locating insulation faults of locations of wet spots up to about five unbalance at various frequencies of a 
high resistance, and (3) locating series megohms in resistance. The Varley loop circuit containing the faulty wire and to 
resistance unbalances. The methods de- methods ordinarily employed in connec analyze periodic impedance-frequency 
scribed are better adapted to the toll than tion with the apparatus will give accurate curves plotted from the measurements.’ 

; results provided The methods for locating series resistance 
4 | | | | | [| a wire of very unbalances discussed in this paper in- 
eo i - | | much higher in- volve the use of ordinary Wheatstone 
a sulation resist- bridges, are simple to apply, and give re- 
22600 - | ance than the sults which are believed to be comparable 
> | faulty wire is to those obtained by the impedance-fre- 
4, $00 +- +t a + $----+-- ++ -—+ used as the quency method. 
< | | “good” wire for Insulation Resistance of Wires 
+ 400 F— ——T T + - — | ea ae mea surements. The value of insulation resistance ob 
2 [These are the tained by measurements on cable wires 
ce 300 . Tt os mee ane + —Tenre 1: 4S | conditions which which are not faulty are dependent on 
S | usually are the circumstances in which the measure 
+ 200 +—- + — + -+— eS P i ’ are ade the case ape 
s | | found when wet ments aré Mares In the case of ae teed 
2 100 ; | _| | a a | j.. spots occur. insulated telephone cable the most impor- 
Electrification Period -Minutes ( ase s occur oc- tant cactore SEONG insulation resistance 
° | L 1 1 n 1 m ~ + casionally, how- are electrification period and temperature. 
0 S 10 +8 2 2 = ever, ™ which The following discussion of normal in- 


Fi, "ariation ns on resis — electrification rIO e ’ " 
Fig. 1—Variation of insulation resistance with electrification period “good” wire  sulation resistance refers particularly to 














typical 50-mile aerial cable pair. : a ; ‘a i 
: having. suff- measurements between wires of pairs in 
to the exchange telephone cable plant, ciently high insulation resistance as com- a typical repeater section of aerial toll 
since they require that the conductor re- pared to the faulty wire cannot be ob cable approximately 50 miles long, the 
sistances of the wires used for measure- tained, either because all of the wires wires being at ground potential at the 
ments be equal and, in general, that meas- 7 
urements be made from each end of the r a ] 
faulty cable.) ees 
In the toll telephone plant, insulation 
faults such as “grounds” and “crosses” 
are usually located by the “Varley loop” “ 
method, which involves essentially the E400 
measurement of the d.-c. resistance of Se 
the faulty wire between the point of fault = 
and one end ef the cable, and the com- %300 
parison of this resistance with the total 5S 
conductor resistance of the wire to ob 5 
tain the “percentage location” of the x 
fault on a resistance basis. Corrections ee 
are then applied to account for such fac 6 
tors as the resistance of the leads be 2 
tween the cable and the bridge, the re ™ 100 
sistances of loading coils, and non-unt 
formity of conductor resistance caused 
by temperature differences between un- oL o - = oo —oo , 
derground and aerial sections of the cable ' Outside Temperature at Measering Station -Degrees Fahrenheit 
After all corrections are applied the cor ; : ; ; ; : 
‘ . Fig. 2—Vantation of average msulation resistance with temperatur: | 
rected percentage location is converted typical repeater section of aerial cable 
into distance from one cable end to the 
fault available for measurements are affected time of application of the testing poten- 
In general, the most troublesome in- by the fault or because the fault resist- tial. Insulation resistance to ground 1s 
sulation fault to locate is a “wet spot” ance is high. The methods for locating also of interest, but is difficult to measure 
due to absorption of moisture by the in- insulation faults discussed in this paper accurately in long lengths of cable be- 
sulation through a defect in the lead cov ire especially applicable to sutch cases cause of interfering potentials As a 314 
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lk 
if rough approximation, normal insulation per cent, for the temperature range en y measuring the insulation resistances of 
i : , ‘ . 
! resistance between a wire and ground countered in the plant. i number of pairs each working day dur- J 
® - > . ' 
can be considered to be about two-thirds The curves of Fig. 3 illustrate com ing the year, using one-minute electrifica- 
as great as normal insulation resistanc: parative variations of insulation resist- tion periods, and averaging the measured 
between wires. ance between wires of a representative alues for each day 
A curve illustrating the variation of cable pair, conductor resistance of the In general, average insulation resistance 
insulation resistance between wires of a pair, and outside temperature, during a is likely to vary by a factor of 15 to one 
typical cable pair over a 30-minute elec 24-hour period which included a late during the course of a year. Individual 
trification period is shown in Fig. 1. In autumn day The curves were plotted pairs are, of course, subject to much 
general, the electrification periods neces- from measurenients being made every wider seasonal variations in insulation re- 
sary for obtaining reasonably constant 
values of insulation resistance differ ap- 
preciably for different pairs, and for the 5000 
_~ . rt = 
same pair at different times. The usual 2 s 
period ranges from 15 minutes to an £100 $ 
° . - . . = 
hour for a pair 50 miles long. Routine & 
measurements are generally made, how 5200 | "7 
ever, using electrification periods of one “ 
, 250 S 
minute. & 
ome —— ms 
rhe paper used for insulating the wires 225 p 
of telephone cable has an appreciable 2 
negative temperature coefficient of insula S 200 
tion resistance. This is indicated by the oe 
curve of Fig. 2 which shows variations of = 175 2 — 
average insulation resistance with tem- 
-_ : : 150 t ; 
perature. The points for the curve were \ Voadl | 
. . . | | | | | | | 
obtained by averaging, for each five 125 | | i = i | j 
degree range of temperature, the insula 2AM 6 10 2PM 6 10 2AM 
tion resistances obtained by measure Fig. 3—Variation of insulation resistance, loop resistance and temperature 
. : , ‘er 24-hour period—typical 50-mile aerial cable pan 
ments made daily over the course of a P p : ‘ 
year on representative pairs in a repeater hali hour, one-minute electrification sistance. During winter it is not uncom- 
section, using electrification periods one periods being used when measuring in- mon to find particular pairs in a 50-mile 
minute long. It has been found that the — sulation resistance. It is not uncommon repeater section with insulation resist- . 
percentage change in insulation resistance to find that the insulation resistances of ances between wires of several thousand 
per degree change in temperature differs particular pairs vary by factors of three |megohms, while during the summer, espe- 
widely for different cable sections and to one during the course of a day cially in cables which have been in ser- 
even for the individual pairs in a par- Comparative variations of average in vice for a number of years, the insula- ' 
ticular section. The average change per = gylation resistance between wires of pairs tion resistances between wires of some 
degree Fahrenheit is probably about four ind of mean outside temperature over pairs in a 50-mile repeater section may be 
~ 1“Telephone Circuit Unbalances,” by I the course of a year are illustrated by as low as 25 megohms (1250 megohm- 
P. Ferris and R. G. McCurdy, A. I. E. E. the curves of Fig. 4 The points for the miles ) 
Transactions, 1924, Volume XLIII, page ‘ 
1331 insulation resistance curve were obtained (Turn to page 44.) 
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NEW and LARGER QUARTERS 


_.... for a GROWING ORGANIZATION 


FFECTIVE Oct. |, 1931, American Electric Company, Inc., will 
5 occupy its new factory and general offices at 6126 S. La Salle 
St., Chicago. These new quarters provide an increase of more 
than 42,000 square feet of floor space for the company's growing 
business of telephone equipment manufacturing. New warehouses 
in connection will also facilitate the distribution of American 
Electric's. complete line of construction materials, tools and 
supplies. 

At the same time, the Kansas City offices and warehouse of 
American Electric Company, Inc., will be removed to new and 
more modern quarters at 2025 Main St., Kansas City, Mo. May 
we ask that you bring these new addresses to the attention of 
those members of your organization who are not likely to see this 
announcement—as correctly addressed correspondence will 
enable American Electric Company, Inc., to maintain its enviable 
reputation among telephone companies for quick, accurate and 
dependable service. 








Factory and General Offices: 6126 So. La Salle Street, Chicago, Illinois 








GENERAL EXPORT DISTRIBUTORS BRANCH OFFICE AND WAREHOUSE 
The Automatic Electric Company, Ltd., Chicago 2025 Main St., Kansas City, Mo. 
CANADIAN DISTRIBUTORS WEST COAST DISTRIBUTORS a 
Independent Sales and Engineering Co., Ltd., Vancouver Sierra Equipment Corporation, Los Angeles t 
Canadian Telephones and Supplies, Ltd., Toronto —_—_—_—_————— | 
- 36 ASSOCIATED COMPANIES | 
In Australasia—Automatic Telephones, Ltd., Sydney Automatic Electric Inc., Chicago 
n Japan—Automatic Telephones Ltd., of Japan, Tokyo Automatic Telephone Manufacturing Co., Ltd., Liverpocl 
In China —Automatic Telephones of China Federal Inc., U. S.A. The New Antwerp Telephoneand ElectricalWorks, Antwe:p 


In SouthAfricamAutomatic Telephones (South Africa) Ltd., Johannesburg Eugene F. Phillips Electrical Works Limited, Montreal 


sidedicone a” | 
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Varley Loop Method 

The Varley loop circuits which are 
used ordinarily for locating grounds and 
crosses on wires of toll cable are illus- 
trated in Figs. 5 and 6. The Wheatstone 
bridge has equal ratio arms, A. The 
“good” and faulty cable wires have equal 
conductor resistance, r, and are connected 
together at the distant end of the cable 
F is the resistance of the fault, and x is 
the conductor resistance of the faulty 
wire between the fault and the distant 
end of the cable. 

With the battery switch in “Varley” 
position, a Varley measurement is made 
by balancing the bridge to a _ rheostat 
value, ’, at which there is no galvanom- 
Then: 


A r+ 


eter current. 


A r—atV 


2 (1) 

It will be noted that the fault resist- 
ance, F, is in series with the battery and 
has no effect on the measurement ex- 


Le r 


the leads between the bridge and the 
cable is small compared to the conductor 
resistance of the cable wires. In ex- 
change cable work, modified forms of the 
Varley loop, which do not require that 
the “good” and faulty wires be of equal 
conductor resistance and which correct 
automatically for the resistance of bridge 
leads, are frequently used. 
Total Cable Failures 

In the case of total cable failure due, 
for instance, to a wet spot, there are no 
wires in the cable which are unaffected 
by the falt, and the fault resistances of 
a large number of the wires are low, i. e., 
of the same order of magnitude as the 
conductor resistances of the wires. Two 
methods by which such faults can be lo- 
cated are discussed below: A “Corrected 
Varley” method which may be used pro- 
vided two wires having fault resistances 
to ground differing by at least 25 per 
cent are available for measurements; and 
a “Straight method which 
does not require that the two wires have 


Resistance” 


faults of unequal resistances. 








| 


— ~ ——— 
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where the “*” type network tormed by 
the three resistances, M, F and 2x, has 
been replaced by a “T” type network hay- 
ing resistance values as indicated. When 
the bridge is balanced by adjustment of 
the rheostat to a resistance, |”, at which 
there is no galvanometer current 


2Mx 


Solving for x 
V (M + F) 
r= —_ — - —_——, 
2 (M—F—YP) (2) 
Comparison of this formula with For- 
mula (1) indicates that the factor |’/2, 
as determined by Varley measurement, 
represents the apparent rather than the 
true resistance between the distant end 
of either wire and the location of the 
(M + F) 
faults. The factor —— — isa 
(M—F—V) 


correction factor and expresses the rela- 


r — a ——————— 








good wire 


good wire _ 




















faulty wire 





~iarley 


Fig. 5—-Varley loop for grounds. 


cept to limit the sensitivity of the bridge. 

With the battery switch in “loop” po- 
sition, a loop resistance measurement is 
made by balancing the bridge to a rheo- 
Then: 


stat value, L. 


r= — 

2 
From these Varley and loop measure- 
ments the percentage location of the fault, 
on a resistance basis, can be calculated as 


follows: 
y 
From the distant end: — (100 per 
L 
cent). 
L—V 
From the measuring end: — (100 


per cent). 

Corrections for resistances of bridge 
leads, loading coils, etc., are then made, 
the corrected percentage location is con- 
verted into feet, and the location of the 
fault is determined by reference to cable 
records. 

These Varley circuits and formulas are 
well adapted to the toll cable plant where 
wires are usually well balanced in con- 
ductor resistance, and the resistance of 








a ¥ 








faulty wire 


faulty wire 





{Varley 


Fig. 


Corrected Varley Method 

Consider a cable in which all wires 
have low insulation resistance to ground 
because of a wet spot, and assume that 
from among the faulty wires two wires 
are selected for a Varley measurement. 
Assuming a bridge having equal ratio 
arms, A, the Varley network can be rep- 


resented as shown in Fig. 7, where M 


and F are the effective resistances of the 
faults on the two wires, r is the con 
ductor resistance of either wire, and 4x is 
the resistance of that portion of either 
wire which is between the distant end of 
the cable and the faults.’ 

The Varley circuit of Fig. 7 is equiv- 


alent to the Varley circuit of Fig. 8, 


“The actual faults form a “7” type net- 
work consisting of a resistance between 
wires and a resistance between each wire 
and ground. The “7” type network has 
been replaced by a “‘T”’ type network hav- 
ing resistances, M and F, between the two 
wires and the branch point of the network, 
and a third resistance connecting the 
branch point to ground This third re- 
sistance is in series with the bridge bat- 
tery and its only effect is to limit the sen- 
sitivity of the bridge. To simplify discus- 
sion the resistances, M and F, are shown 
connected directly to ground, and the third 
resistance is considered to form a part of 
the resistance shown connected between 
the battery and the junction point of the 
ratio arms of the bridge 


6—Varley loop for crosses. 


tion between |’/2 and the true resistance, 
x. If the fault, M, is very much higher 
in resistance than either the fault, F, or 
the balancing resistance, , the correc- 
tion factor becomes practically equal to 
one and /’/2 becomes practically equal to 
x. In these circumstances the wire hav- 
ing the fault, M, can properly be called a 
“good” wire and Formula (1) will give 
accurate results. 

Since the apparent resistance, ]”/2, can 
be determined by Varley measurement 
the faults can be located if the value of 
the correction factor can be determined. 
The correction factor can be evaluated 
by additional measurements made on the 
two faulty wires from the end of the 
cable opposite to that used for the Var- 
ley measurement, as described below. 

Referring to Fig. 7, the resistance of 
either wire between the faults and the 
end of the cable opposite to that used in 
making the Varley measurement is x. If 
a loop resistance measurement is made 
from this opposite end, using a bridge 
having equal ratio arms, with the distant 
ends of the wires open, and the resistance 
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in the bridge rheostat at balance is desig- acy of location is dependent, therefore, on 


nated Jy: the accuracy to which conductor resist- 


M+F=—-Le—2r. ance can be estimated. 


lf a Varley measurement is made from In cases where it is desirable to use 


the same end, using a bridge having equal the Corrected Varley methods the fault 


resistances will be 





~— r— —— low, so that usually 


— i 





the balancing re- 


sistance, Ll, 
A M 


exceed 10,000 ohms 


will not 


> If 1» is too high to 
7 measure using a 
F bridge with equal 


arms, unequal 


A 3 rat 
V je—_—— x —___-] ratio arms, 4 aad 
—————e —_______-_—_ 
B, may be used and 
A 
the quantity — L 
B 


substituted tor Ly 











“i}-—al 


in Formula (3) 


Fig. 7—Schematic circuits—corrected |’arley method ; 

Measurement ot 

ratio arms, with the distant ends of the lo, however, should be made using a 
wires open, and the resistance in the bridge with equal ratio arms 





method, care must be exercised in select- 
ing the wires to be used for measure- 
ments. The resistance, \/, of the fault 
on the wire which is connected to the 


ratio arm of the bridge when measuring 
V should be appreciably higher (at least 
25 per cent higher) than the resistance, 
F, of the 


to the rheostat arm of the bridge 


fault on the wire connected 
This 
can be understood by considering that as 
Wand F 
the correction 


the Varley 


value 
becomes larger and 


approach each other in 
ractor 


balancing resistance, | , ap- 


proaches zero, i. e., the apparent loca- 
tion of the trouble approache s the dis- 
tant end of the cable. Errors in meas- 


urement become increasingly important as 


and |’, become smaller 
\ccurate results will not secured if 
the resistances of the faults vary while 


a set of measurements determine |’ 


and the correction factor is being made 


It is advisable, therefore, to make a num- 














bridge rheostat at balance is designated The Corrected Varley method will give ber of separate sets of measurements, 
Vo: accurate results only under the follow- and to base the location on those sets 
M—F=V, ing conditions which appear to be consistent 
Substituting these values of (WM + F) 
and (M FP) m (2): | 
V Le r ia ; 
ya 
°-= ———., 
2 Vo (3) A 
Application: To apply the Corrected 
Varley method, an ordinary Varley meas- 
urement is made from one end of the ” 
cable, and additional loop resistance and 
Varley measurements, as described above, 
are made from the opposite end. The A VF r-x = 
AWW 


values of balancing resistance thus ob- 


tained are substituted in Formula (3). 
The location of the 


resistance basis, + 


trouble on a 
r, can then be calcu- 


‘-—al 


lated, and the location can be converted Fig. 8—Equivalent circuit 


into feet in the usual manner 


Usually it will be necessary to deter- (1) Both faults must be at’the same 
mine the loop conductor resistance, 27, point along the cable. 
of the faulty wires from cable records (2) The fault resistances must re- 


rather than by measurement at the time main constant throughout the test. 


End 1| End 2 








oy 








resistance of the fault on 








Schematic circuit—straight resistance method. 


Fig. 9 


> 


the location is being made. A measure (3) The 


ment of loop conductor resistance would one wire must be higher than the resist 


be in error because of the low resistance ance fault on the other wire. 


shunt (M+ F) on the portion of the (4) The conductor resistances of the 


loop between the faults and the short- faulty wires must be equal 
circuited ends of the wires. The accur In the practical application of the 
pat anther tien alin a 


orrected larley method 


Straight Resistance Method 
In many cases of complete cable fail- 
wires are 
and the 
Corrected Varley method cannot be used 
The Resistance 


described 


ures the faults on all of the 


1 practically equal resistance, 


successfully. Straight 


method below has the advan- 


tage that the wires used for measurement 
need not be unequal in fault resistance. 


The Straight Resistance method is based 


on the assumptions that the wires on 


which the tests are made are of equal 


conductor resistance, that the fault re- 


sistances are comparable in magnitude to 


the conductor resistances, and that the 


fault resistances remain constant while a 


set of measurements is being made 


1 


Referring to Fig. 9, assume that, from 


among the faulty wires, two wires are 


having a fault of low effective 


/ a between wires Let 


selected 


resistance (1/ 


r be the conductor resistance ot either 
wire between cable Ends 1 and 2: and 
let (r—-2x) and x be the conductor re- 


sistances of either from Ends 1 and 


> 


2, respectively, to the fault 


(Continued on page 48.) 
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| Many More 
- Service Hours 


OU’RE not interested in what’s in a bat- 
tery, nor how it’s made— you want hours 


of service. Ray-O-Vac Telephone Batteries give 








177m 
LUTTI 


you many more hours of service, as proved by 





tests conducted in accordance with U. S. Gov- 
ernment standards, and by records of users. It’s 
this longer life that makes the service-hour cost 
of Ray-O-Vac Batteries so remarkably low, and 


2x 


decreases service expense. Put Ray-O-Vac Bat- 






teries to work, and you'll find that Ray-O-Vac’s 
longer life means real battery economy. 
The quality that makes for better, longer ser- 


vice in Ray-O-Vac Telephone Batteries is char- 


Le 
> 
a 
~ 
a 
\a\ 


acteristic also of Ray-O-Vac Flashlight and 








A (=H 


for aq Ignition Batteries, and Ray-O-Vac Rotomatic 


INTERMITTENT sERVICE= Flashlights. 


Ail 


FRENCH BATTERY COMPANY 
MADISON, WISCONSIN 


ance FRENCH BATTERY comP General Sales Offices: 20 North Wacker Drive, Chicago 
ivan MADISON - wiSCONS'" 








Manufacturers of Ray-O-Vac Rotomatic and Standard 
Flashlights; Ray-O-Vac Flashlight, Radio, Autoradio, 
lircraft, Telephone and Ignition Batteries; Ray-O-Vac 
| al Radio Tubes. 
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New Home For American Electric 


Moves to New and Larger Quarters, Constructed to Provide 


Maximum of Daylight, 


Two new addresses have been an- 
nounced by the American Electric Com- 
pany, Inc. Its headquarters in Chicago 
have been moved to a new and larger 
building at 6126 South La Salle street. 
The Kansas City branch office and ware- 
house has also changed to a new location 
at 2024 Main street, Kansas City, Mo. 
Officials of the company state that the 
new home of the American Electric com- 
pany in Chicago will provide increased 
space for every department of the or- 
ganization. The new building is U- 
shaped, with an interior court providing 


METHODS FOR LOCATING 
RESISTANCE FAULTS 


(Continued from page 46) 

With the wires open at End 2, the re- 
sistance between wires is measured at 
End 1 by means of a bridge having equal 
ratio arms and arranged for an ordinary 
loop resistance measurement. Calling the 
rheostat resistance at balance, Lo: 

Laa2(r—*)+(M+F). 
Similarly, with the wires open at End 
1, the resistance between wires is meas- 


Conveniently 


Close to Railroads 


exceptionally good light and manu factur- 
ing. It is claimed that daylight is par- 
ticularly important in many phases of 
telephone equipment manufacture. 

The plant is particularly advantageously 
situated in the matter of location, being 
within a few hundred feet of the junc 
tion of four important railroads, the New 
York Central, the Pennsylvania, the 
Nickel Plate, and the Rock Island sys- 
tems. This fact, coupled with increased 
warehouse space in the new building, will 
be of untold value, it is believed, in giv- 
ing telephone companies quick service. 


ured at End 2. Calling the rheostat re- 
sistance at balance, Loz: 
Las2*+(M+F). 
Combining the equations for /», and 
Lica: 
Le— L 


and therefore: 


=— 4 trT— ar. 








Do You Use the Harmonic System 
of Ringing ? 


If so, you will be interested in reading our BULLETIN 
302-D, SUPPLEMENT C, describing an— 


HOLTZER~-CABOT 





ALTERNATING CURRENT, MOTOR-DRIVEN STRAIGHT 
LINE MOUNTED, 4 or 5 FREQUENCY 
MOTOR-GENERATOR 


having an absolute generator speed control by means of 


a newly developed ELECTRO-MAGNETIC COUPLING. 


One of these machines will be on display in Booths 25-26, 
in the Stevens Hotel, Chicago, during the COMING 
TELEPHONE CONVENTION. 


The Holtzer-Cabot Electric Company 
6161-5 So. State Street, 
CHICAGO, ILL. 








roan 
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No. 10 
Application: The_ Straight Resistance 
method involves only simple resistance 
measurements, Lon and Lo, from the two 
ends of the cable. The loop conductor 
resistance of the faulty wires is obtained 
from cable records. The values thus 
secured are substituted in Formula (4) 
or (5), and the location, xr or (r—vz), 
is converted into feet in the usual man- 
ner. 

Since the conductor resistances of the 
faulty wires must be equal, measurements 
should be made on the two wires com- 
prising a pair when practicable. The 
effective fault resistance between wires 
should be low; otherwise slight errors 
in measurement might cause large errors 
in calculated location. However, in cases 
where the fault resistances are too high 
to be measured using bridges with equal 
ratio arms, unequal arms, 4 and B, may 


A 
be used and the quantity — (Le.— Ly) 
B 
substituted for (Le—Lo) in the for- 
mulas. 

In connection with both the Corrected 
Varley method and the Straight Resist- 
ance method, it is possible to modify the 
measuring schemes and obtain somewhat 
more complicated formulas for the loca- 
tion of the faults. The specific measur- 
ing schemes which have been described 
are those which it is felt are most prac- 
ticable for fault locating working on toll 
cable. 


(To be continued next month.) 








to melt 50 pounds of 
solder! Couple this fea- 
ture to the strength and 
simple design of all 
UNIQUES — and you 
have the reason 
it's preferred in the tele- 
phone field. We'll send 
it on trial. Write— 


UNIQUE 


Manufacturing Co. 
225 Whiting St. 
Chicago, Illinois 
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| JAMAICA 

Above: Main Exchange Building 
at Kingston, Jamaica. At Left: 
Strowger Automatic Exchange 
Building’ at Halt-Way Tree, 
Jamaica. 








Jamaica Modernizes Its Telephone System --- 
With Strowger Automatic 


SUPPLIERS OF THE 


HE above views show two handsome exchange build- 


ings of the Jamaica Telephone Company, Ltd., and FOLLOWING 
strikingly illustrate the progress which has been made PRODUCTS 
by this aggressive organization in furnishing its patrons 
with the finest telephone service available. ‘ 





At Half-Way Tree, 700 lines of Strowger Automatic 
equipment are installed, providing telephone users in 
this area with full automatic service. At Kingston incom- 
ing second selectors and connectors are installed, allow- 
ing calls originating at Half-Way Tree to be completed 
into Kingston on a full automatic basis. Local Kingston 
calls are still completed manually, but it is proposed to 
convert this exchange to a full automatic basis at an 
early date. 


STROWGER AUTOMATIC 
TELEPHONE SYSTEMS 


MANUAL TELEPHONE 
EQUIPMENT 





ALTON STORAGE BATTERIES 


PHILLIPS WIRES AND 


‘ CABLES 
The program to convert the Jamaican telephone sys- 





tem to a full automatic basis is in line with similar under- 
takings in all parts of the world. Regardless of climate, 
humidity, or language difficulties, Strowger Automatic 
operation has proved to be highly successful wherever 
adopted. Write now for prices and tenders on the appli- 
cation of this modern system to your properties, as well as 
information and prices on any other type of telephonic or 
signalling equipment of which you may be in need. 


ELECTRICAL MEASURING 
INSTRUMENTS 


DRY BATTERIES 
POLES 


and other high quality products in 


the signal and communication field 

















THE AUTOMATIC ELECTRIC COMPANY, LIMITED 


Distributors of 
Automatic and Manual Telephone Systems—Private Telephone Systems—Telephones 


Wires—Cables—Poles—Batteries—Supplies—Etc. 


ANTWERP, BELGIUM 


ASSOCIATED COMPANIES 


CHICAGO, U.S. A. 
DISTRIBUTING COMPANIES 


In Canada - Independent Sales and 
Engineering Company, Ltd., Vancouver 
In Australasia - Automatic Telephones Ltd., Sydney 
In Japan - Automatic Telephones Ltd. of Japan, Tokyo 
In China - Automatic Telephones of China Federal Inc., U.S. A. 
In South Africa - Automatic Telephones (South Africa) Ltd., Johannesburg 








Automatic Electric Inc., Chicago 
American Electric Company, Inc., Chicago 
international Automatic Telephone Co., Ltd., London 
Automatic Telephone Manufacturing Co., Ltd., Liverpool 
fhe New Antwerp Telephone and Electrical Works, Antwerp 
Eugene F. Phillips Electrical Works Limited, Montreal 
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| News From the Field 





Directors of the International Tele 


phone & Pelegraph company have re 


idend rate to $1 an 


duced the annual diy rate t 














= ——— nually, declaring a 25-cent dividend for 
| D j 1 
The Wisconsin Telephone company is a Gpereer. 9 Fr viously divider ds had 
placing a new submarine cable on the mans paid at the rate of 50 cents quat 
bottom of the Fox river to replace the serty 
old one. New composite and aerial cabk 
being installed contains 202 pairs ot he Inter-County Telephone compat 
wires protected against moisture by a Gallatm, Mo., has installed a new mag 
heavy lead sheath The length of the netic type switchboard at the Gallati 
underwater span is 600 feet exchange 
The Dehkalb-Ogle Telephone company Uh Rochester Pelephone company, 
together with the Illinois Northern Util Rochester, Ind., has announcec plans t 
ties company are moving poles off the place all lines with 1 city limits under 
main streets of Oregon, Il., and placing 8TOUNG hile those stretching out ot 
them in allevs wherever possib! = ity will be replaced wit acri 
- Lada rhe 
Each city and village in \\ iSCcONnsS 
served by the Wisconsin Telephone con penditure of $2,928,880 on improv 
pany has been asked to appropriate a come . Gee Rumor! = by the bogr 
sum equivalent to 15 cents per telephor OF aires ft the New York Telephor 
to pay the cost of local investigation ot company, according to J. 5. MeCulloc 
charges made by the telephone compan sii nana 
with a view to possible rate reductions 
according to a decision reached by a com- Employment t about 400) persons 
mittee of the League of Wisconsin Mu sell telephone service and extensions 
nicipaliti2s commission throughout area serves 
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Stevens Point. The 


Telephone 
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plans to erect a 


rT! ind steel exchat ye build g at a 
cost ipproximately $20,000 
P. Ker ggins, president of the Sco- 
Teles ine company, University City, 
\I and one of the leaders in the Inde- 
endent telephone field, completed fifty 
ears of set e il 1c telephone industr 
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siti: Long or short, every toll call is 
t. The measured down to the Thrifty Bile Says 
Pose 1 . 
e line quarter of a minute “You can pay more but you 
a = Ss cannot buy better insurance.” 
n the rapid tlow of traffic through the nation’s 
a toll boards, the duration of each call is purely 
rect a weide) tal. Of long or short duration , they fol- 
=a low on the heels of one another in such swift 
succession that the elapsed time of each would 
sal fe simp Tost—eyond any power of ale EDUCE YOUR INSURANCE 
= tion—it 1t were not tor the Calculagraph. 
ar, his precision instrument is the only time meter 
— ipable of automatically computing elapsed C O 5 T S B Y D E A L N G 
sia toll tim DIRECT WITH TELEPHONE 
ne ¢ al ulagra| stamps oO the toll ticket the be- 
vib sige pe Peel ye Pio tage oper ge INSURANCE HEADQUARTERS 
= 1umber ol — producing a permanent and 
pment ite CC eacn .; m . 
muni- Price and Information on Request 
he ads FHE CALCULAGRAPH COMPANY 1 post card will bring you the fiqures 
toucl “ Church Street Dept. 22 New York City 
_ LCULAER, I YNTON TBLOCKS C0 
; ee Louis.mo. 
ynda é , 4H J UNDERWRITERS OF SELECTED CLASS INSVRANCE U 
d 160 THE ELAPSED TIME RECORDER === AT A SAVING 
“— 511 Locust St St. Louis, Mo 
diddy BSSSSSSSSs 
place 
Ind 











= A COMPLETE TELEPHONE 


Ad 
uring 
Be EQUIPMENT SERVICE FOR CANADA... 
the Everything a telephone company could use—telephones, both automatic and manual, 
automatic and manual switchboard equipment, construction materials, wires, batteries, 
ANS supplies—are kept in stock by us. We are prepared to fill every requirement— 
promptly—with well-known products, noted for their unvarying standards of high 
gs of quality. 
will Besides this, we have our own manufacturing and repair facilities—each depart- 
— ment manned by experts highly skilled and experienced in their particular specialty. 
. No matter whether you anticipate the modernization of a small rural exchange or 
: the installation of a complete metropolitan telephone system, we are prepared to 
Kan handle the undertaking in its entirety. Secure prices and proposals from us before 
ber making your next purchase—they will be gladly furnished upon request. 








Independent Sales and Engineering Company, Limited 
> IN VANCOUVER, B. C. 


Representatives in Canada for 
AMERICAN ELECTRIC COMPANY INC., Chicago AUTOMATIC ELECTRIC INC., Chicago 
THE NEW ANTWERP TELEPHONE AND ELECTRICAL WORKS, Antwerp 
AUTOMATIC TELEPHONE MANUFACTURING CO., LTD., Liverpool 
THE AUTOMATIC ELECTRIC COMPANY, LIMITED, Chicago 
31 ALTON BATTERY COMPANY, Alton, Eng. 
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Apartment Installs Kellogg P.B. X. mle 


Detroit's Co-operative Alden Park Manor Adds P.B.X. Switch- = tae 
board and 350 Masterphones to Complete Its Superior Service 





set m al emerald-ereet park ver terests Of econon ( ce 
looking the Detroit ver, Is Iden Parl Kellogg single positi 400 line P. BL. X 
Manor, a gigantic perat apartment vas installed to handle all inter 
of four ecight-story buildings grouped to nication trathe hree 
gether and under one management Kellogg masterphone re installed 
Homes in this unusual apartment build the apartments and wired sterphone 
ng ire l right to tenants fac vere chosen yt ¢ al 
tenant ) V1 home il pay 4 ties and r i t lines 
ertain mW nth t cover the cost irmol ( vel] t ri 
ft heat, leht, gas, retriger n, service ntme ‘ \ le \ ‘ 
ind up-keep of the building The build metits 
ngs a Nowell planned and beautiful le n erphones é ct 
construct tine the riv idiacent e PP. B. xX d all ( lI 
to the Det t va t asl hom \ ers Clit \ per rs i by ri 
iB Vide Park Manor ire le lly ] ited wilds ne moratye () ( 1] al 
IN 1 1] ch te ( s Cf VC } t randle t ‘ tit ena Ss ] 
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hy [) \/ eto ja } / \ 350) ar] \ ye 
l' A, Z. \} \ a 
mosphere oi warmth and comtort \1 with lin running direct to the central fl eases 
artistic lobby with a unitormed attendant, othe f the local teley ne compat 1929 
leads to the entrance of all buildings Outside telephones are lle ly ui 
Large underground earages give eSI uest of the home ‘ vhile mas 1) eee 
lents a convement place to keep thet terphone installations ermanent ’ 
cars In the basement and on. the nrst Under this svystet telep rk rvice has ind the 
floor Various stores are lox it d so) that heen last, cCertall incl satistactory, and 
shopping may be done without leaving it the same time st ‘ reas 
the building All im all, Alden Pa nable Evervon essed satis 
Manor represents the utmost in) modert faction wit the new ¢ ent and es | S. Independe 
convenience and beauty pecially s vith the ne isterphone tion. Hot Ste 
There are 352 apartments these which has added a stim 21, 22 and 23 
uuidings, ranging trom three rooms uy tion to the beauty t Ald rk AMlanor Independent 
to almost any number of rooms desired homes ( [ } 
\ telephone ts installed in each t thes sdav, Ox 22 
ipartments to care tor all intercon CLAIMS Z. M. A. RESIST FIRE Miss I 
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A PERMANENT SAFETY FACTOR 


If your lines are to give uninter- 
rupted service, poles must always 
provide a full factor of safety to 
resist the severe tests of sleet 
and wind storms. That is why 
many utilities specify National 
Lumber and Creosoting Com- 
pany Poles. Southern Yellow 
Pine for Strength, Pressure 
Creosoted so that Strength is 
retained through the years. 


National Lumber & Creosoting Company 





>~ SS TEXARKANA, ARK.-TEX. 
SALES OFFICES : TREATING PLANTS 
Texarkana, Ark. Houston, Tex. ; Texarkana, Tex. Houston, Tex. Alexandria, La. 
Kansas City, Missouri 3 Finney (P. O. Col. Park, O) Kansas City, Mo. 
St. Louis, Mo. Denver, Colo. Superior, Wis. é Sas SES Salida, Colo. Denver, Colo. Superior, Wis. 








a CONVINCE YOURSELF... 


COMPARE ITS PERFORMANCE 








Ml. A 
ion HE real test of a telephone battery 
red is performance. Not the perform- 
ad ance of one or two years,—but of many Visit the Exide Booth, No. 41, 
“> — U. S. Independent Telephone 
nt, Is it dependable .. . free from trouble Association Convention, Stev- 
I . durable . . . and economical over a ens Hotel, October 20th to 
long period of time? These are the im- ted taclesive. 
e portant considerations when selecting 
telephone batteries. 
Exide Chloride Batteries meet the 
_A_ typical cell of the strictest requirements. Their famous 
E a. ee Manchester Positive and Box Negative 
sock service plates assure dependability and long, 
2 useful life. Their design and careful 


construction minimize maintenance requirements, promote freedom from 


trouble, and assure economical operation. ? 
The experience gained in designing and building batteries for the tele- XI € 
| phone industry during the last 36 years is behind every Exide Chloride 


7 tel Battery. It has been time tested in every branch of telephone battery BATTERIES 


service. Their cost is moderate. 


be | THE ELECTRIC STORAGE BATTERY COMPANY, Philadelphia, Pa. 


' World’s Largest Manufacturers of Storage Batteries’ or Every Purpose 
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The loss in decibels due t 


























Joint Use Plant 
O.—What vertical clearances are recom 


~ 


mended between power and _ telephone 


plant on joint poles? 

A.—The Bureau of Standards Hand 
book No. 10 titled “Safety Rules for the 
Installation and Maintenance of Electrical 
Supply and Communication Lines,” speci 
fies the following minimum clearances 
on joint plant: 

Minimum 
Voltage Vertical 


of Power Clear 


Line ance 

Vertical clearance  be- 

tween power and tele- 

phone crossarms, center 

00 COMECP ....+ 0-750) 4’ 
CT cc's 6 0-0 a evra 7500 6 
Vertical clearance be- 

tween power and tele- 

phone conductors..... 0-7500 40” 
BU Giicckeenaeseews 7500 oO” 
Vertical clearance be 

tween power equipment 

and telephone conduc 

tors . ‘ ; 0-7500 40)” 
Over 7500 60” 


Vertical clearance be 
tween telephone equip 
ment and power con 
ductors 0-7500 40” 

Over ee 7500 = 60” 

Loss Caused by Series and Shunt 

Resistance 
().—Please explain the method ot com 
puting the loss in decibels due to insert 
ing a series resistance in a line, or a shunt 
resistance across a ine 


A.—The following figures and equa 


ns tllustrate ar cas\ method ot deter 
1 ] M 1 
mmme loss catts¢ \ Series ni 
sistances im circuits 


It will be noted that it 1s necessary 
know the value of the terminal tmpe 
dances in arriving at the loss caused by 
the inserted resistance 


When: I 


ut; | relative current with R 


+1 , 
relative current with R 
1 1 ‘ sctan 
lo tind loss due to inserting resistance 
» 


Rk, between resistances R,; and R,, sub 


stitute the resistance values in the fol 


lowing equation and solve to find the rati 
of the current under the. two conditions 
lor example: 
| R:+ R 600 + 600 
0.8 
I R,+ R: +R 1500 


» the resistance 


I 


THE TECHNICAL 
CLEARING HOUSE 


B. C. BURDEN, Editor 





1 
} 


f ad al 


R; can then be found by means « 


vs. current ratio table (see which in the 


above example would be 1.938 decibels ) 


VW 
R3 


RI 500” R2 
600” 600” 

















RI R3 R2 
600™ 300 600 








To find loss due to connecting shunt 


resistance between resistances Rk; and R, 


substitute the resistance values in the 


T 


( 


following equation and solve to tind the 


‘atio of the curr 


ent under the two con 
litions. 
| or cXan ple 
l 
] | R; Rs 
] ’ 
I, iN R, +R 


l 


] 600 « 600 
1 4 ( . ) 0.5 
300 () - 600 


The loss in decibels due to the shunt re 


sistance may then be found by reterencs 

a db vs. current ratio table, which in 

S Cast los decibels 

Line Wire Splicing 

() What method should be use 
leaning line wire, either copper 
preparatory to splicing vy means 
sleeves 7 

\ Che approved method is to use 
piece of medium emory cloth about 3”x5’ 
pressing the cloth around the wire using 
thumb and index finger, and_ sliding 
ack and iorth until all sides of the wire 
ire bright and cleat Qn iron wire care 
should he taken not t remove the gal 
vanizing. 

Subscribers’ Card Record 

().—Many companies, especially the 
larger ones, maintain subscribers’ card 
ecords lease <plain tl purpose 
his record. 

A.—The subscribers’ card record con 






TW 

















sists usually of cards whi ire filed 
numerically according to telephone num- 
bers. These cards, in addition to pro- 


viding a record of the subscriber's main 


distributing pair terminal number, type 
of service and instrument, also provide 
space for listing each case t trouble 
occurring on a_ subscriber's ling This 


latter record is quite helptul in settling 
disputes with subscribers and also in 


analyzing causes of recurring trouble. 


ANNOUNCE PIONEERS’ DAY AT 
CONVENTION 

Che third day of the annual convention 

of the United States Independent Tele- 

phone association which will be held at 

the Stevens hotel, Chicago, October 20), 

21, 22, and 23, will be Pioneers’ Day, 


according to an announcement sent to 


members by J. K. Johnston, secretary 

The eleventh annual convention of the 
Pioneers will be held at 10 o'clock Thurs- 
day morning, October 22, at the Hotel 
Stevens. Business and reports will occupy 
the morning session which will be fol- 
lowed bv al o'clock lune 


entertainment 





USES TECHNICAL ARTICLES IN 
TELEPHONE WORK 
Tulsa, Oklahoma, 
July 3, 1931. 
Telephone Engineering Publishing Co., 
192 North Clark St., 
Chicago, Illinois. 
Dear Sirs: 


In a letter of yours of May 6, 1931, 
you stated that my subscription to 
your magazine TELEPHONE ENGI- 
NEER had run out. 

You will find enclosed a money or- 
der for ($3.00) three dollars, which 
I desire to be used for a subscription 
to the above magazine for two years 
as offered under your special rate. 

I enjoy your magazine greatly, es- 
pecially for the fine technical articles 
upon the telephone subject, and use 
some in my present work with the 
Southwestern Bell Telephone Com- 
pany in this city. 

Sincerely yours, 
(Signed) Robert F. Forbes. 
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Carry An Accurate Pocket Ohmmeter 
For Circuit Testing — 


Of All Kinds aQe 


The Jewell Pattern 89 Ohm- 
meter provides a simple means 
for quickly and accurately 
checking or making resistance 
measurements on all outside 
lines and central office circuits. 


It is completely self-con- 
tained, very light in weight, and 
_—_— is easily carried in a pocket. A 

type standard 114 volt flashlight cell 
within the case provides the nec- 
essary potential. Accurate meas- 
urements are assured by a sim- 

Chis ple screw adjustment that com- 
settling pensates completely for any 
change in battery voltage. 

The Jewell Pattern 89 Ohmmeter is 
available in single and double range 
models, with ranges expressly designed 
for telephone testing. 


Write for detailed information con- Pattern 89 Ohmmeter 
‘YY Ae cerning this useful instrument Single Range 








WIRES AND CABLES 
of Every Description 


FOR any type of wire or cable used in 
Telephone, Telegraph or Power work— 
get in touch with "'Phillips’’. 


This company can supply you with any 
size, any grade or any type of wire or cable, 
either bare or insulated to suit your re- 
quirements. 













Deliveries from this company are unus- 
ually prompt, due to the large stocks 


Ny "® 






y a 
s 


" Full Size Scale, Single Range Ohmmeter which are maintained at each of our 
Jewell Electrical Instrument Company branches, and their location at strategic 
1650 Walnut Street, Chicago, Illinois points for quick shipment to any place in 


Thurs. a ed 
me Canada. 





“THE NEW STEWART DIRECT Besides this you have the cooperation of 
READING TEST CABINET a staff of experts in wire and cable manu- 
facture, trained to value quality above all 


else—backed by a firm which has been in 
this one business for over forty years. Write 


Operates on eight No. 6 dry 
cells, and costs but $2.00 per 
year to operate. Installed as 





ES IN easy as a telephone. We fur- f ° 
nish a mile chart that gives dis- or prices. 
pi tance to trouble on all kinds | Ww f 
a of wire. Price $56.00 for 15- | © 670 MaRUTaTETETS Gtm= 
a volt scale. $61.00 for 150-volt Bare and Insulated Copper Wires—Rubber 


scale. Sent on trial. Write for 


Insulated Wires—Enameled Wire—Magnet 
literature. 


Wire—Power Cables—Switchboard Cables— 


Paper Insulated Cables—Flexible Cords— 
, 1931, | STEWART BROTHERS, Ottawa, Ill. Electrolytic Copper Rods, Shapes, etc. 








ion to 
ENGI- 


he “ 4 
which | EUGENE F. PHILLIPS 
a Cedar Poles ELECTRICAL WORKS, LTD. 









Northern White Western Red ESTABLISHED 1889 
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srticles Plain or Treated Butts MONTREAL, CANADA 
nd use ° FACTORIES—MONTREAL 

th the | Prompt Shipment from ~—— caaaeaonae 

Com- BRANCHES—WINNIPEG, TORONTO, 


Minneapolis Yard. 


T. M. Partridge Lumber Co. 


Minneapolis, Minn. 
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SUGGESTS SIMPLIFICATION OF 
PHONE NUMBERS 

In the belief that under the present 
“complicated” system of telephone ex 
change designations at least 120 calls out 
of every 1,000 are failures, Dr. A. I 
Ringer of 3 West 73rd street, has formu 
lated a new zone system for the city’s tel 
phone exchanges, which he has placed 


hefore the New York Telephone Com- 


any with the suggestion that it be adopt- 
ed in place of the method now in use. Dr 
Ringer explained that psychological tests 


made by him showed that it was almost 


im] ssibl ror the 


Group of Entertainers Who Will Present the Program Following the Annual Luncheon 
»f the Independent Pioneer Telephone Association of the United States Most of These 


Entertainers Have Appeared oh Various Pr 





ograms of the National Broadcasting Co 


meral system without falling into error with five figures. The other zones woul! 
about once every eight times he divided in the same Way 

New York City and Long Island are Dr. Ringer said there would be yy 
divided geographically into six zones un need of any change in the present equip. 
der Dr. Ringer’s plat Thus, Manhat- ment of the telephone company and that 
tan below Forty-second street is desig the cost I nstalling this system would 
nat is “D” for d ntown, while above be negligible. 


Forty-second street it becomes “U” for 
ELDRIDGE TO VENTURE 
FORTH TO ANOTHER 
CONVENTION 


uptow! Kings County, or Brooklys 


lesignated as Zone “kK,” the Bronx is 


Zone “X," Staten Island “S"” and Lor 


tated I ler ink | | Idridge isnt easil discour- 
Beginning WW the tip ot Manhattar aged In PRE Gl the fact that he w" 
he first exchange under Dr Ringer’ rned — — he la eins ” 
plan would be D-1A. This combination ention he attend ee — 
with four figures would take the plac n his spine and a broken ankle, he plans 
designat s as Bowling Gre se td — —— o 
I days tl f state Indepenc 
Cl Pele : ! 
Ag i e s 
rT er Ss Cl h 
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DOES NOT WANT TO MISS A 
COPY OF “ENGINEER” 
McLennan, Alta. 
TELEPHONE ENGINEER, 
Chicago, III. 

Dear Sirs: Please change my ad- 
dress from Sedgewick to McLennan, 
Alta. I thoroughly enjoy your paper 
and do not want to miss a copy. 


H. J. Bowman. 
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Specification Blanks 


on 


Re-manuf acturin g Your 


Old Telephones 


Every telephone company has on hand obso 
lete and old-style telephones and parts, which 
can be re-manufactured into modern telephones 
that both look and give service like brand new 
telephones. 

Suttle Telephone Re-manufacturing Service 
consists of repairing and rebuilding your old 
parts, and installing them in new cabinets or 
refinished metal cabinets with necessary new 
parts so that you have a brand new telephone. 
The service is thorough and complete, and the 
telephone delivered to you is guaranteed to be 
equal to any brand new telephone you can buy, 
both as regards talking efficiency and appear- 
ance. They are delivered packed in separate 
cartons. 


You Make Your Own Specifications 


You are furnished a set of specification 
blanks on which you specify just exactly how 
you want your telephones re-manufactured. 
You specify the kind of cabinets you want, the 
finish on metal parts, the wiring, any special 
features you want, and other details of con 
struction The blanks furnished have full in- 
formation to help vou decide on all details. You 
are given a definite quotation on the total cost 
when these specifications are submitted to us 
Average costs will run from $5.00 to $8.00. 

At Least Investigate This Service 

While you may not be needing telephones 
right now, you should at least find out what it 
will cost you to re-manufacture the useless 
equipment you now have on hand. Use the 


‘oupon below for free blanks on which you can 


submit specifications and get a definite quota 
tion. Phen you can decide when you nee 


new telephones 





ulile Cquipmenr Co. 
oe FACTORY AND. MAIN OFFICE 
_” Lawrenceville, Illinois 








INVESTIGATION COUPON 


Date 
SUTTLE EQUIPMENT CO 
Lawrenceville, II] 
Please send me a tripl ate set of specincations tor re 
Manutacturing telephones [ will fill them in and return 
lor quotations I understand there its no obligation to me 


whatever 
Company 


Addre ss 


Manag r 
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YOU CANNOT LOSE 


Most every telephone man knows about the Coffey 
System-Central Accounting Department—many have 
been using it for years. If you don't know how it can 
save vou money and place your accounting second to 
none, write today for particulars. 


Heretofore, the drawback to the smaller Company was 
the expense of getting started, but we have now 
arranged to handle this without expense to you, and 
your charge begins only after we have actually turned 
out your first month's statement. If at the end of the 
first year you are not satisfied, all records are returned 
in an up-to-date condition. 


The Chairman of the Indiana Public Service Commis- 
sion said, "It would seem to me that you have not 
made your Central Accounting scheme plain, or the 
building you are in would not be large enough to 
handle the business." 


It costs you nothing for full particulars and it will be 
our pleasure to furnish them. 


COFFEY SYSTEM & AUDIT CO. 


Consolidated Bldg. 


Indianapolis Indiana 











Insure Your Overhead Lines 


BY SPECIFYING 


MacGillis 


NORTHERN or WESTERN 


CEDAR 
POLES 


PLAIN or BUTT-TREATED 


FROM 





120 E. Wisconsin Avenue 


THE MacGILLiS & GIBBS CO. 


MILWAUKEE - WISCONSIN 








Identify your inquiry to advertisers by saying—-“As shown in TELEPHONE ENGINEER” 














With Manufacturers an 


ZMA TREATMENT FOR WOOD 
DESCRIBED 

An interesting 

ZMA 


has been 


bulletin describing the 


treatment for wood preservatio1 


issued by the Curtin-Howe 


corporation, timber preservative engi 
neers, 405 Lexington avenue, New York 
City. 

With this pressure treatment, two 


natural enemies of lumber, decay and 


destruction by insects, are eliminated and 
the lumber can be used for all kinds of 


permanent construction, according to the 


bulletin. The ZMA treatment also gives 
lumber the added advantage of being 
slightly fire-resistant, the bulletin says 

Among the permanent uses of ZMA 


treated lumber, painted or unpainted, de 


scribed and illustrated in the bulletin, are 


poles for transformer installations. 
KESTER OPENS CANADIAN 
PLANT 


Kester Solder company, originators of 


self-fluxing solder, announces the estab 
lishing and opening of a plant at Brant 
ford, Canada, on September 15. The 
plant will be operated under the name 


of Kester Solder Company of Canada, 
Limited. ; 

The obvious growth of Canadian busi- 
general 
Solder 

This 


newest member of Kester plants increases 


ness, both as to industry and 
Kester 
company to establish this new plant 


consumption, caused the 


the number to three strategically located 


manufacturing sources; namely 
Newark, N. J., and now the 
plant for 


Chicago, 
Brantford 
Canada 

Fr. C. Engelhart, president of the Kes 
ter Solder company, commented as fol 
lows concerning the Brantford plant, 
New- 


give our 


“As with the establishing of our 


ark plant, it is our desire to 


customers the best service possible. 


Canada could not be efficiently served 


without a plant located in the Dominion. 


Our three plants enable us to produce 
economically and expedite service. Kester 
leads the field in solder—this new plant 


still further establishes Kester’s reputa 
tion for leadership.” 

“Kester sales are ahead of last year,” 
says J. A. Reitzel, man- 
Kester. “The fact is attributed 
to an even more aggressive merchandis 


both Kester 


as the manufacturer and our distributors 


general sales 


ager of 
ing effort on the part of 
Canadian sales possibilities seem excep 


Kester’s 


strong position and promise of 


tionally bright because’ of 
already 
more ready sales now the Canadian plant 
is in operation.” 

The Kester Solder company manu fac- 
tures a complete line of solders includ 
ing Kester Acid-Core, Plastic 
Core, Paste-Core, Kester Metal 


Rosin- 


Mender, 


Kester 


Solid 


Racio Solder, 
Wire and Bar 
All of these pri 


ufactured in the Brantford plant 


Solders and Spe 


cials ducts will be mat 


BECOMES ASST. MANAGER OF 


KANSAS CITY BRANCH 
\ B Preble, 


resentative in the 


Stromberg-Carlson rep 
Rocky 
tory, has just been appointed assistant 
manager of the Stromberg-Carlson Kan 
sas City branch, according to announce 
| 


DY G A 


and sales manager. 


ment Scoville vice president 


Mr. Preble has re pre sented Stromberg 
Carlson in the western territory for sev 
eral years and his host of friends will 
be glad to hear of his appointment to this 
important post 

He started in telephone work while he 
was still in school, repairing switchboar 
changing batteries for his 


Pre ble ’ 


cords and 
father, 


John W 


superintendent 


Ur. A. B. Preble, Assistant Manage) 
the Stromberg-Carlson Kansas 
City Branch 
of the Phoenix Telephone company ot 


Steubenville, Ohio 


In 1908 he received a full-time posi 
ind when it was 
purchased by the National Telephone 
Wheeling, W. Va. a 
remained as 


and lineman and later was promoted t 


tion with that company 
company ot short 
time after, he troubleman 
wire chief of the Steubenville 

In 1913 Mr. Preble 
Ohio, as wire chief of the Canton ex- 
Ohio State 


years 


exchange 


went to Canton, 


change of the Telephe nie 


company Two later he became 


associated with the Garford Manu factur- 


Ing company of Elyria, Ohio, as installer. 


4 


58 


Mountain terri- 








d Jobbers 


Body Solders, 


In this pesition his first job was the ip. 


stallation of equipment in the West 25th 


street othece 1! Cleveland. fol 





owed by 
I 1! { hb ards at 
Youngstown and Alliance, Ohio 


When the 


the installation of t switt 


Stromberg-Carlsor company 
and the Garford company merged in 191% 
with the 
salesman in the 
\iter six 


Mr. Preble became associate 
Kansas City branch as 
state of Missouri months in 
Missouri he was transferred to the Ne- 
| 


braska territory which he covered for 


six vears At the end of that period he 


was transferred to the Kansas City office 
is spec ialt salesma! for radi equip- 
ment 

On September 1, 1926, he took over the 


Rocky Mountain territory comprising the 
states of New Mexico, Colorado, Wyom- 
ing, Montana and Utah \lr. Preble 
covered this territory up to the time he 
was appointed to his present position as 
assistant manager I the Kansas City 
brancl 


PEDLEY SELLING S. P. A. 
TRUCKS 





W. S. Pedle former sales manager of 
he Highway Trailer company, Edgerton, 
\Wis., severed his connection with that or- 
ganization on September 15 and is now 
in charge of sales of the public utilities 
division of the Studebaker-Pierce Arrow 
Truck corporatiot1 

Mr Pedley has held responsible posi- 
tions witl rms calling upon telephone 

unagers throug the country for a 
number of vears and has an extensive 
acquaintance in this utility field. He will 
make s headquarters in Chwago and is 

ited \hic ii@al el ¢ and 26th 
street 

— 














Mr. W. S. Pedley, now connected with 
the Studebaker-Pierce Arrow 
Truck Corporation 
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Galvanized Telephone Wire 
and Steel Strand 


Crapo Galvanized Wire can be 
wrapped around its own diame- 
ter without injury to its pure 
zine coating....That is one of 


Look for ~~ Cloth Bound. SUPPLEMENT 
< » whe O° ~ Ready Oct, 20th. 
anumber ofreasons why Crapo the Crapo = SERVICE 


Galvanized Telephone Wire and 
Strand can be depended upon to 
reduce maintenance cost. 


Indiana Steel & Wire Co. 


Muncie. Indiana 





Seal! 
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YOUR FUTURE DEPENDS ON TELEVISION 


YOU want this book! 


TELEVISION | 
EXPLAINED... fully 
... by The Inventor Himself 


All of your engineering problems answered. 
“PRINCIPLES OF TELEVISION”, by Farns- 
worth and Halloran, is the engineer’s guide to 
all television engineering. A complete course of 
instruction in Television . . . all in one volume. 








340 Pages. 










Those who order 
now will receive a 
6 month supple- 
ment service with- 
out extra cost 
This keeps the 
book up to date 





$3.75 if you order now. 
$5.00 if you wait. Save 
$1.25. Send coupon 


today. 
TELEPHONE ENGINEER 
185 N. Wabash Ave., Chicago, III 
Here is $3.75 for 1 copy of “PRINCIPLES OF TELE 


VISION” and the 6 months’ supplement service 





Name 


Address 














Reduce Your Ringing 
Cost 





Size 12”x9”x5” 
Weight 15-lbs. 


ONE MOVING PART! 
ONE CONTACT! 


TELKOR, Inc. . . ELYRIA, OHIO 


IN WORLD-WIDE USE 


TELERING 


THE SUPER-RINGING MACHINE 
MEETS ALL THE REQUIREMENTS OF GOOD 
RINGING SERVICE 


While at the Convention, don’t 
neglect to give TELERING some 


of your time. You'll not regret it. 


Suitable for the largest Central Office or the smallest 
P. B. X. 


POSITIVELY NO RADIO INTERFERENCE 


OPERATED BY COMMERCIAL ALTERNATING 
CURRENT 


Trial Orders Invited 
Fully Guaranteed 


Price $44.00 F.O. B. ELYRIA, OHIO 
Sold by Leading Telephone Distributors 








Identify your inquiry to advertisers by saying—“As shown in TELEPHONE ENGINEER” 
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WEST IOWA TELEPHONE CO. 
INSTALLS NEW KELLOGG 
SWITCHBOARD 
It cost the West lowa telephone com 
good $24,000 to rebuild 

replace 

\nd was It 
ask their sub 
ask Mr 


how 


their 
the 


pany a 


Marcus exchange, and to 
office equipment 

Well 
Marcus, or 


Manager, 


central 
worth it? just 
scribers in Reimers, 


the central many phones 


for new customers 
1917, H. J. Re 
lowa, ex¢ 
later, 


built up the company into a sound, 


he installed 
Back 1 

Marcus, 

Ten 


imers bought 
Frank 


had 
prof 


the hange from 


Barnes years after he 


rendering consistently 


the 


itable business, 


good service, he consolidated with 


Remsen, Alton-Granville Telephone com- 


short time later, he helped or- 
the West 


with T. E. 


pany. <A 


ganize lowa Telephone com- 


Closster, president; W. 


pany, 

H. Dauberdick, secretary and treasurer ; 
and Mr. Reimers, general manager. The 
general office is in Remsen, lowa, one 
of the company’s six exchanges. 


a town of 1,100 population, is 
the center of a 


When the 


Marcus, 


in Cherokee county, rich 


farming community need for 





TELEPHONE ENGINEER 


entire Marcus system. The frst step 
was to construct a new one-story build 
ng to house the central office equipment. 
The structure itself modern, well 
lighted building with the surrounding 
ground attractively landscaped 


\ new Kellogg two-position Universal 
1 
le 


board was installed to replace the mag- 


neto central office equipment previously 
used The Kellogg board is arranged 
for an utlimate capacity of 800 local 
lines \t present it is wired = and 
equipped for two operators’ positions and 
300 common battery local lines. It is 
a'lso wired for forty magneto rural lines 
and equipped with thirty For toll, 
there are twenty lines wired and ten 
equipped. The board has Universal cord 
circuits equipped with the latest type of 
repeating coils and condensers. With 


the installation of the new equipment, 
the service has been greatly improved 
both as to speed and transmission. Mar 
cus has been especially favored in hav 
ing service excelling that of many large 
cities. ‘The company has been steadily 
progressing during the past years be- 


better service was realized, the com cause it fully appreciates the necessity o1 
pany made arrangements to rebuild its rendering good service to the publi 
ia 
BM reer 
: teh AAA he | TPP RER han HN 
4 
% 
" 
4 
14 
| FR 
P ee | 
, Tz } ‘ Sz j ! } Si) 
ne f t f VJ Ti 
f ; f } 
VACUUM TUBE THEORY pe riod ot everberation \w le e mu 
(Continued from Page 20) lower in an audit im. that s fille 
is necessary to take into account the ab than in one that was empt y par 
sorption due to the presence of the audi- tially tilled 
ence. The engineer concerned with public 
Inasmuch as a value of 4.7 units is address work is not called on to com 
assigned per person it is apparent that the pute the period of reverberation for each 





Vol. 35, 


inside installation, and the 


is given mainly to call attention to the 
effect of the acoustics Ita building on 
sound projection 

The experienced sound man can tel] 
fairly well whether the acoustics of a 
building are satisfactory by merely clap- 
ping his hands and listening to the re- 


sulting reverberation 


In cases of large public address 
g I 


stallations either of a permanent 


porary nature it is often desirable to com- 


No. 10 


toregoing data 


in- 
or tem- 


Octobe 


a 





pute the “period” especially when it js 
suspected that the acoustics may bad. 

Note.—Next month’s article will dis- 
cuss the theory and application of public 
address amplifiers and pick-up  micro- 


phone Ss 





Outstanding 
Performance 


1,Volts 


Built For 
eneral Service 
t particularly fof 

Ignition Work 





Precision in their manu- 
facture makes Ace and 
Victor most uniform. 


This uniformity, plus the 
high standard of their in- 


gredients and laboratory 
control, assure greater 
Dry Cell Dependability 


and longer Dry Cell Life. 


Specify Them Always 


Bond Electric Corp. 
JERSEY CITY 


Chicago Lancaster San Francisco 








KEMP 
WICHITA 
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very modern conven 


Large parlor floor 


R om for meeting 


JOSEPH Bp ete. JR. 
_ ee 





WESTBROOK HOTEL 
FORT WORTH, TEXAS 


OXFORD HOTEL 
ENID, OKLA. 


KEMP HOTEL 
WICHITA FALLS, TEXAS 








HEADQUARTERS 


FOR TELEPHONE 
MEN 









Single Room 
with Bath 
$300 a day 

and up 









DRIVE "’ Double Room 
Your Car 5 with Bath 

Right into 4 yt 
Hotel a e 

Sherman 77 

JS 

eae 

t 

7 

7 

‘ 

5 

5 

¥ 

' 








ions in Fa 


RANDOLPH - CLARK-LAKE-LA SALLE-STREETS 


_ CHICAGO _ 


















Top pale 

Soe ill 

CHICAGO 
LAL 

250 Rooms 


In the Hoart of Chicage 


#200 es UP 


62.50 & 63.00 with Bech 


at u ULL Wabash Avenue 
at Van Buren St. 
Gorags in Connection { 































































































LEONARD HICKS 
PANO DIRECTOR, 








HOTEL "ih 


CHICAGOS NEWEST 
DOWNTOWN shi 


| RUNNING ICE WATER 
IN EVERY ROOM 


$250 AND $300 





























| WITH BATH 
NO HIGHER 


RpADIO 
IN EVERY 
ROOM 


NO 
PARKING 
WORRIES 
DIRECT ENTRANCE 
FROM HOTEL TO 
HARRISON PARKING 
GARAGE 


































HARRISON STREET JOST OFF 
MICHIGAN BOULEVARD 


Sn ONCIe 
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STEWART BROS. INTRODUCE 
MIDGET INSTRUMENTS 
Due to demand for a pocket size in- 
strument, Stewart Brothers, Ottawa, IIL, 


makers of testing instruments, have dis 


continued manufactur i eir Dete 
Meter a t was constructed, a 
, 
T Z 4 ut a pock mk € 
ll instrume | i 
] lin { 
mine € idl 
10.000 na Vv 
ltage imel l ind 
FOR SALE 
| th only rand ne 
Luc I bre n desk stand cords 
O00 per hundred. Also brand new 
Bakelite mouthpieces for W. E. trans- 


tters. $5.00 per hundred. 
W. M. Miller & Sons, 
2553 Madison St., Chicago, IIl. 











GEORGE V. GOULD 


Management Engineer 


Research. Personnel Analysis. Efficiency 
Methods. Waste Elimination. Reduction 
Costs for Utilities. 


Member S. |. E. Box 1284, Indianapolis 











ACCOUNTING 


HERDRICH AND BOGGS 
Certified Public Accountants 
Specializing in Telephone Accounting 
and Rate Cases Since 1918. 
901-7 Continental Bank Bldg. 


Indianapolis, Indiana 








J. G. WRAY & CO. 
felephone Engineers 
Specialists in Appraisals, Rate Surveys 
Financial Investigations, Organization 
and Operation of Telephone Companies 
J. G. Wray, Fellow A. 1. E. E. 
Cyrus G. Hill 
Rm. 2130 Bankers Bidg., Chicago 











RECONSTRUCTED EQUIPMENT 


Kellogg No. 2696 type 4-bar 1000-1600 
or 2500 ohm Bdg. compacts, $8.50 
lots of 10 @ each . $8.00 
Chicago Tel. Suppl Co 12-bar 1000- 
1600 or 2500 ohm compacts @ $6.7 
lots of 10 @ each 
Chicago Tel. Supply Co 1 " 000 


Kellogg No. 97 C. B. desk s with No 
259 Straight line signal set @ ach ) 
Kellogg No. 118 C. B. desk set with No 
259 Straight line signal set @ each 


Kellogg No. 28 Cast head desk set with 
Stromberg inside ord 





bar 1000 or 1600 ohm signal set 1 
each 2° ‘ : aeeen 
Kellogg No. 28 Cast head desk set wit! 
W. E. No. 240 ex 1 post conne; 
tion 8-bar 1000-16{ 2500 ohm sig 
nal set @ se ° me 8.0 
Westerr Ele No 2°40 8-bar 1000 
1600 ohm Bdg. hotel sets i) ‘ 
Western Elec No. 817 3-bar 1000 ohm 
Bdg. compacts with 3-inch gong ring 
ers @ $6.60—lots of 10 @ each 
Western Elec No. 22 3-bar Bdg. Gen 
erator with crank and screws @ 
Monarch Local Battery Ir Coils 
Stromberg-Carlson L Battery Trans 


mitters with back Fi 
Monarch Local Battery Transtr 
with back @ 


Western Elec No bar ) 
or 2500 ohm desk set signal sets 
No. 13 Ind. Coi ies 

Kellogg No 259 Steel bell box wit 
Straight line ringer equipped with N 
79 Booster coil @...... ; 


Write for Bulletin 
REBUILT ELECTRIC EQUIPMENT CO. 
1940 West 2Iist Str., Pilsen Station 
Chicago, Ill, 


Identify your inquiry 


60 volts 


[This Detecto-Meter is designed to be 


11 a: - 
used for all kinds of resistance work, 
such as locating defective joints 
nections in telephone nd telegraph lines 
+} th — Pe tae ions ] 
With fe midg Detecto-Mete all 
na + +. : +4 ° s | 11 - ‘ 
( ilism I rece1ve ell ¢ ven 
. elepn i ca 
\ irc S 
n 
pDpna 
ippa 
ST¢ 
‘ +1 
. ( 
+] 
Y 1 
ng I rpos i r 
fo ! , 


COMMON BATTERY SERVICE 
FOR MENDHAM 
\ new common battery telephone 


} n Inmet 14 } } ml \ 
das Det Iistalied if C anam \ 





REBUILT 


Telephone Apparatus and Exchange Equip- 
ment Saves You 30 to 50 Per Cent— 
Without Sacrificing Quality or Effi- 
ciency in the Least 








ip-to 
f best 
-] in 
1d 3 ! r uses ren 
rally etter than the majority »f 
quit yo now have in servic 
Oo Stock Is I s Magr 
Common Battery ncluding Switch- 
boards—Switchboard A pparatus—Tele 
phones—Protectior Equipment — Cable 
everything you need for the installa 
ym of a new exchange or maintaining 
your present one. 
Twenty Years Successful Operat rf 


this Department in conné 
business puts t 





state—Quality Pr 
yur customers ut 
YOU to invest 





Ask for Free 
PREMIER ELECTRIC COMPANY 
3800-3810 Ravenswood Ave 
CHICAGO, ILL 
“Rebuilt” when connected with 

Premier means something. 





epiacing 1 i mag sys \ bout 
365 elephones wer iffecte Mavor 
Charles H. Da Me the 
vial ft he ser 

1 cen 


SET DATE FOR MISSOURI 
CONVENTION 
Missour Lele alion 


| FOR SALE 
ghtly set t st 200 


sStit} 


C1 


'W. M. Miller & Sons 
2553 Madison St., Chicago, IIl. 


ee I 


CHAPMAN 


.. LIGHTNING ARRESTERS 
MADE BY 
MINNESOTA ELECTRIC CQ 


MINNEAPOLIS, MINN. 
peewee 













Send for free sample and 
prices on 


UNIVERSAL 
DROP WIRE 
INSULATORS 


Universal Specialty Company 
711 Poplar St., Terre Haute, Ind. 


























FOR SALE 
Magneto Equipment 


'-E Compacts, 1000 ohn 
$5.00 Each 


Kellogg Compacts, 1000 ohn = © 


Bar $5.00 Eac 
Mi ( i¢ ib r 
: $4.00 Ea 
STro é o | ¢ aly € 
$5.00 | 
Part ra i Cheap 
Generators, 30c; Cranks Induct 
Coils, 10¢c; Harmonic Ringers, 25c; Di 
rect Ringers 30c ; Gong f Receive 
Hooks. 25c: Receivers. 5 fe Coa. 
nsers, l5c; Transmitter SOK 
lransmitter Brackets, 10 
No. 74 Leich Converter, for harmonic 


(4-partyv) ringing, aln 
10 to 250 Volt Jewel Volt eter $5.00 


aoe 
SOD UU 


Western Telephone Repair Co., 1016 
Yale Ave., St. Louis, Mo. 


to advertisers by sa ying—“As shown in TELEPHON! 


NEW PLUGS 


—T. F. A. Moulded Insula- 
tion Type (in stock) 
Plugs to replace Kellogg 
No. 42 .. .$ .75 
Plugs to replace Kellogg 
No. 106 90 
Plugs to replace Kellogg 
No. 201 90 
Plugs to replace W. E. Co. 
No. 47 . 75 
Plugs to replace W. E. Co. 
No. 110 .90 
Plugs to replace S. C. Co. 
No. 42 ~ 75 
Plugs to replace S. C. Co. 

No. 53 99 
—Standard Insulation Plugs 
(new) 

W. E. Co. No. 109 $ .90 
Kellogg No. 74 and No. 116. .90 

W. E. Co. No. 137 operators’ 
plugs 1.50 


Buckeye Telephone 
& Supply Company 
Columbus, Ohio 
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